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Canyon Fuel
Company, LLc.
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Gregg Galecki, Environ. Engineer
HCR35, Box380 t(
Helper, UT 84526 ()|.-
(435) 4a8-2636 - Office
(43flaa3-2532-9uA Subeldiary of Ard! lryadern Btlumlnqrc Group. LLG

March 24.2010

Mr. Daron R. Haddock
Division of Oil, Gas, and Mining
1594 West North Temple
Salt Lake City, Utah 84114-5801

RE: Response to Task lD #3463, Winter Quarters Ventilation Facility WQVF), Canyon Fuel
Company, LLC, Skyline Mine, C/007/005,

Dear Daron:

Attached to this letter is pertinent information in response to the Technical Analysis for Winter
Quarters Ventilation Facility, Task #3463. The complete application package has been
resubmitted with recommended modifications identified in Task #3463 addressed. For technical
review convenience, a Deficiency Response document is attached. This document cites the
regulation listed in the 'Summary of Permit Deficiencies'from Task #3463, summarizes how the
deficiency has been addressed, and specifies the location (M&RP section and page) of the
modification. Please note that alltext (including M&RP modifications and independent repofts)
is located in Volume 1 ol 2, while all M&RP plates are located in Volume 2 of 2 of the submitted
application binders.

Skyline Mine formally (but respectfully) opposes the Division's intention to process the current
application as a Significant Revision instead of a minor permit modification. Per Utah
Administrative Code R645-303-224,the application does not increase the size of the disturbed
area by > 15 percent; engage in operations outside of the cumulative impact area; engage in
operations in hydrologic basins other than those authorized in the approved permit; nor involve
a insurance or performance bond discrepancy. We are concerned this establishes a precedent
of publishing a Public Notice to solicit public comment when it is not necessary nor supported by
the due-process of the regulations.

Attached to this cover letter are completed C1 and C2 (two-pages) forms, three (3) copies of
redline/strikeout text of the M&RP modified information, numerous plates and independent
reports, and one (1) Compact Disc (CD) containing the complete submittal package. One copy
of the submittal was delivered directly to the Price Field Office.

lf you have any questions regarding this information, please give me a call at (435) 448-2636.

RECENED
Environmental Engineer - Skyline Mines

uAR 2 3 2010
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APPLICATION FOR COAL PERMIT PROCESSING

Permit Change ! New Permit ! Renewal ! Exploration ! Bond Release ! Transfer !

Permittee: Canyon Fuel Company, LLC
Mine: Skyline Mine Permit Number:
Title: Winter Quarters Ventilation Facility

COPY

c/0071005

Description, Include reason for application and timing required to implement:
Response to Task #3463, Information submitted to acquire apDroval to construction ventilation pad in 2010.

rs, this application may require Public Notice publication'
si LDisturbed Area: -l\ [ increase ! decrease.
)ivision Order? DO#
ide a previously identified Cumulative Hydrologic Impact Area?
rdrologic basins other than as cunently approved?

, reduction or increase of insurance or reclamation bond?
c notice publication?
rrship, control, ri ght-of-entry, or compliance information?
ic road or cemetery or 300 feet of an occupied dwelling?
'iolation? NOV #
er laws or regulations or policies?

hplain:
uner or change the post mining land use?
ground design or mine sequence and timing? (Modification of R2P2)
;tion and reporting of any baseline information?
llife or vegetation outside the current disturbed area?
lmoval, storage or placement?
ation monitoring, removal or revegetation activities?
uction, modification, or removal of surface facilities?
monitoring, sediment or drainage control measures?
.ed designs, maps or calculation?
lence control or monitoring?
vided?
rm, a stream buffer zone or discharges to a stream?
other agencies or permits issued to other entities?
rrmation and is it clearly marked and separated in the plan?

Please attach three (3) review copies of the application. If the mine is on or adjacent to Forest Service land please submit four
(4) copies, thank you. (These numbers include a copy for the price Field Office)

I hereby certifl that I am a responsible official ofthe applicant and that the information contained in this application is true and correct to the best ofmy information
and beli;fin all respects with the laws ofUtah in reference to commitments, undertakings, and obligations, herein

]/'J<=1" t t (Snutna*t A tA z/t-zJ,,r-...}, . nj,
then have notary sign below)n

Subscribed and sworn qo before me L;-33Fvauy or

For Ollice Use Only: Assigned Tracking
Number:

Received by Oil, Gas & Mining

RECEIVED
llAR 2 3 2010

DIV. OF OIL, GAS & MINING

Form DOGM- Cl (Revised December 10,2007)



APPLICATION FOR COAL PERMIT PROCES ES, ,.7
Detailed Schedule Of Changes to the Mining And Recla !" Y

Permittee: Canyon Fuel Company,LLC
Mine: Skvline Mine PermitNumber: C10071005
Title: Response to Task#3463 Winter Quarters Ventilation Facilitv (1 of 2)

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table
of contents, section of the plan, or other information as needed to specifically locate, identifu and revise the existing Mining and
Reclamation Plan. Include page, section and drawing number as part of the description.

DESCRIPTION OF MAP, TEXT, OR MATERIAL TO BE CHANGED
Section l; pases l-30, l-34, l-37,l-38,1-39, ADD l-39a

Sect ion 2.1;  pages 2-4c1,2-4d

Section 2.2: pases 2-21(a\. 2-21(b\

Section 2.3 : paees 2-30 (i), 2-30(i I ), 2-3 5 c, 2-3 6, 2-3 6a, 2-3 6b, 2-38

Section 2.4: pases 2-43a. 2-43b 2-44a

Section 2.5; pases 2-51d2-5le

Section 2.7;page2-63

Section 2.8; pages 2-67 . 2-68.2-7la,2-7lb,2-72a

Section 2.9; pages 2-104(D, add 2-104 (il)

Section 2.10; paee 2-l I lft)

Section 2.ll : paee 2-120(c\

Section 2.12; pages 2-125, 2-127, 2-128

! naa I Replace I Remove
n ead I Replace ! Remove
n eaa [l Replace ! Remove

I Add I Replace ! Remove
E Add X Replace ! Remove
E Add I Replace ! Remove
n na0 [ Replace ! Remove

n eaa I Replace f]Remove
! Add [l Replace ! Remove

f]eao IReplace IRemove
! naa I Replace I Remove

E eaa I Replace I Remove
! naA [l Replace ! Remove

! aaa I Replace ! Remove

n Add fi Replace I Remove

! eda fi Replace n Remove
E aaa I Replace ! Remove
X ead ! Replace ! Remove
fle0a fiReplace !Remove
f]eaa [lReplace !Remove
n Add [l Replace ! Remove

n eaa I Replace ! Remove
n Add I Replace ! Remove
n aaa I Replace I Remove

n eaa I Replace I Remove

n aaa I Replace ! Remove
n naa ffi Replace ! Remove

I eao [l Replace ! Remove

Section 2.7 4: paee 2-l 6 |
Section 3.2; REPLACE pages 3-15,3-23,3-23(a),3-31,3-72(b); ADD pages 3-31(a), 3-
3 I (b), 3-63 (i), 3 -63 (i), 3 -7 2(c), Fieures 3.2.4a and 3 .2.4b

Section 3.4;page 3-83

Section 4. l: paee 4-3(a)

Section 4.3; Bond Summary, Demolition summary, Earth summary, Revegetation costs

Section 4.3; WO Demolition. WO Earth, WQ Revegetation

Section 4.4; pa*es 4-28, 4-29(a), 4-30

Section 4.6; pases 4-34h\. 4-35, 4-38(c), 4-3 8(d), 4-41(e)

Section 4.7;pases 4-50(a), ADD 4-58(a), ADD 4-58(b), ADD 4-58(c)

Section 4.9;page 4-62(a), ADD Fig. 4.9-B, ADD Fig. 4.9-C,

Section 4. I I ; pages 4-68. 4-69. 4-7 l, 4-72

Section 4. 12; pages 4-7 5, 4-7 8(a), 4-81

Section 4. 13; pases 4-82. 4-82(a). 4-83

Section 4.14;paee 4-84

Section 4.76:paee 4-90

Section 4.18; page 4-103(b)

Any other specific or special instruction required for insertion of this proposal into the I Received by Oil, Gas & Mining
Mining and Reclamation Plan.

Three (3) redline-stikout copies of the submittal. Two (2) hard copies and one (1) CD to the
Salt Lake Office, and one (1) hard copy to the Price Field Off,rce. RECEIVED

l.tAR 2 3 20t0
DIV. OF OIL, GAS & MINING

Form DOGM - C2 (Revised March 12.2002\



APPLICATION FOR COAL PERMIT PROCESSING
Detailed Schedule Of Changes to the Mining And Reclamatio PY

Permittee: Canyon Fuel Company, LLC
Mine: Skvline Mine PermitNumber: C/007/005
Title: Response to Task # 3463 - Winter Quarters Ventilation Facility (2 of 2)

Provide a detailed listing of all changes to the Mining and Reclamation Plan, which is required as a result of this proposed permit
application. Individually list all maps and drawings that are added, replaced, or removed from the plan. Include changes to the table
of contents, section of the plan, or other information as needed to specifically locate, identi$ and revise the existing Mining and
Reclamation Plan. Include page, section and drawing number as part of the description.

DESCRIPTION OF MAP. TEXT. OR MATERIAL TO BE CHANGED
F eoo X Replace n Remove Section 4.19; page 4-l 10,
X aaa flReplace l-l Remove Section 4.20:4-114h)

l-leaa X Replace l-l Remoue

Pla tes  1 .6 -1 ,  1 .6 -2 ,1 .6 -3 ,2 .2 .1 -1 ,2 .2 .7 -1 ,2 .2 .7 -2 ,2 .2 .7 -3 ,2 .2 .7 -4 ,2 .2 .7 -7 ,2 .3 .4 -2 ,2 .3 .5 .1 -
1 ,2 .3 .5 .2 -1 ,2 .3 .6 -1 ,2 .3 .6 -2 ,2 .7  . l -1a ,2 .7  . l - |b ,2 .8 .1 -1 ,2 .12 .1-1 ,3 .1 .8 -2 ,3 .3 -2 ,4 .17  .3 - lA ,
4.17.5- l

X eaa n Replace n Remove Plates 3.2.4-34 through 3.2.4-3G, 4.4.2-3 A through 4.4.2-38
X naa n Replace l-l Remove Appendix A-1, Vol.2: Clements Geophyisical report - Seismic Refraction

X eaa l-l Renlace E Remove Appendix A-2, Y ol.2: NRCS Production Estimates

X aaa n Replace l-l Remove Appendix A-2,Yo1.2; Canyon Environmental, Soil Survey

X eoo E Replace f-l Remove
Appenix A-2, Vol. 2; Vegetation Sampling and Sensitive Species at the Ventilation Shaft
Site (revised) - Mt. Nebo Scientific

X eao n Replace ! Remove Appendix A-3, Vol.2; Wildlife Studies Summary 2006-2008, Tetra Tech
X nac flReplace [-l Remove Appendix A-3, Vol.2: Winter Ouarters Wildlife survey, 2009, Western Land Services, Inc.

X aao E Replace E Remove
Engineering Calculations Vol.5, Vol. 2 - Section 24;Wnter Quarters Ventilation Shaft Pad
Runoff and Sediment Control Design Report - EarthFax Engineering, Inc.

X eao n Replace n Remove CONFIDENTIAL FILE; Drill loe 08-l-5

X naa n Replace n Remove

CONFIDENTIAL FILE; A Cultural Resource Inventory of the Proposed Winter Quarters
Ventilation Facility, In Winter Quarters Canyon, Skyline Mine, Carbon County, Utah
(Located in CONFIDENTIAL INCOMING FILE 2009)

X eao n Replace n Remove

CONFIDENTIAL FILE; Cultural Resource Addendum Report of the Proposed Ventilation
Facility in Winter Quarters Canyon, Skyline Mine, Carbon County, Utah - Canyon
Environmental (Located in CONFIDENTIAL INCOMING FILE 2010)

X eao I Replace n Remove
Appendix A- l, Volume 2, EarthFax Engineering, March 16,2Al0letter outlining
FlowMaster numeric hvdroloeic model for Winter Quarters Creek.

X nao [-l Replace n Remove
Appendix A-3, Vol.2, Western Land Services, Mace Crane email indicating golden eagle
habitat does not exist in the area.

X eaa ll Replace l-l Remove
Appendix A-3 Vol.2, Western Land Services, Winter Quarters Canyon Subsidence and Pad
Disturbance Areas - Report Addendum

X aaa n Replace n Remove
Engineering Calculations Vol. 5, Vol. 2 - Section 24 Winter Quarters Ventilation Shaft Pad
Slope StabiliW Analysis - EarthFax Engineering, Inc. January 2010

X eao ll Replace n Remove Volume l, Appendix I l8-A, LegalNotice

X eaa n Replace l-l Remove Volume l, Appendix I l8-A. Carbon County Conditional Use Permit application

X aaa l-l Reolace n Remove Appendix I l8A - Public Notice

X eaa n Replace n Remove Appendix 1l8A - Carbon County Conditional Use Permit application
f-l naa X Replace f] Remove Replace Table 4.4.2: REMOVE pases 4-8 through 4-11; ADD Deleted page insert
Any other specific or special instruction required for insertion ofthis proposal into the
Mining and Reclamation Plan.

Three (3) redline-strikout copies of the submittal. Two (z)hard, copies and one (l) CD to the
Salt Lake Office and one (l) hard copy delivered to the Price Field Office.

Received by Oil, Gas & Mining

Form DOGM - C2 (Revised March 12.2002)



CANYON FUEL COMPANY, LLC.
SKYLINE MINE
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Skyline Mine - Winter Quarters Ventilation Facility
Deficiency Response Task 3463

DEFICIENCY RESPONSE
TASK #3463

The following is intended to serve as a guide for the technical reviewer to help
identify how deficiencies identified in Task #3463 were addressed. The
regulation and deficiency identified in Task #3463 is follow with an italicized
response.

R645-301-114.100, please provide the date of execution of the deed from the Allred
Family Trust to Ark Land Company. Also, please identifr the specific legal
description of the parcel to which the document pertains. [AN]

Canyon Fuel Company is currently negotiating an affangement with the
respective landowner. Skyline Mine is hoping to proceed with the technical
review and receive 'Conditional Approval' until this document is filed with the
plan. Skyline commits to providing this information

R645-301-115.100, please provide documentation that mining construction in Winter
Quarters Canyon is compatible with local land use zoning. [AN]

Skyline Mine submitted a Conditional Use Permit application with Catuon County
on 3/2A10. The Carbon County Planning Commission will review the infonnation
on 4/6/10. A copy of the application is provided. We anticipate the application
will forward an approval recommendation to the County Commission for final
approval in late Apil 2010. Skyline commits to providing this information.

A public notice for DOGM's use has a/so been provided if the application is
processed as a Significant Revision. As stated in the cover letter, Skyline
respectfully disagrees that the cunent application qualifies as a Significant
Revision.

R645-301-120.200, The Permittee estimates Winter Quarters could receive "500-600
gallons of water" from the reclaimed WQVF. It might be assumed that the
additional flow is 500 - 600 gpm, but the Permittee needs to clarify this. [JDS]

The Reclamation Plan has been modified with the openings to the underground
being sealed. Perpetual discharge from the sife is no longer anticipated. See
Section 4.9 Opening and Sealing Plan for details.

R645-301-120.200,In Section 4.1I.2, Monitoring Program, the last two sentences in the
paragraph near the center of page 4-68 are unclear: "Quarterly samplings will
continue to be analyzed according to Table 2.3.7-l during the postmining period.
The remaining samples are per Table 2.3.7-2." Table 2.3.7-I gives the sampling
schedule and Table 2.3.7-2lists the monitoring parameters. The Permittee needs
to clarify this statement. [JDS]

COPY

Page 1 312312010



Skyline Mine - Winter Quarters Ventilation Facility
Deficiency Response Task 3463

Ihis senfence has been clarified to indicate, "Quarterly samplings will continue to
be analyzed according to Tables 2.3.7-1 and 2.3.7-2 duing the postmining
period." The /asf senfence was deleted.

R645-301-121.200, The double description of the groundwater monitoring well on page
2-35c is confusing, giving the impression that there are two wells, 08-1-5 and a
"deep groundwater well" mentioned in the last sentence. The Permittee needs to
clarify the language on page 2-35c to indicate there is one groundwater monitoring
well. [JDS]

The paragraph has been clarified, addressing first surtace water sifes, then the
one (1) groundwater well, followed by a bief explanation of Sping WQ1-1 and
how it monitors groundwater south and east of the WQVF pad area.

R645-301-121.200, The amendment states on page 2-35c that spring WQl-l monitors
near-surface groundwater in the vicinity of the WQFV. On the other hand,
Section 2.3.4.4 states that no springs are located in the immediate vicinity of the
WQVF. The Permittee needs to clariff where spring WQI-1 is in relation to the
WQFV and what information it will provide on groundwater atthe WQVF. [JDS]

Secfion 2.3.4.4 was clarified to indicate, "The sife is located on a dry, south-
facing s/ope. Page 2-35c was clarified indicating, "Sping WQI-I is located on a
nofth-facing slope, is approximately 1/4 -mile east of the WQVF pad and
monitors near sufface groundwater south and east of the WQVF site."

R645-301-121.200, the redline map citation on page 4-83 is inaccurate. oThe acreage
within the permit area outlined in Section 3.4 adds up to 133.58 or 118.39 if only
the active portion of the Waste Rock site is included. Neither number agrees with
the figure provided for Total Disturbed Area on page l-37. oThe application
states on page 2-300 that there are no springs located in the immediate vicinity of
the WQVF site, but on page 2-35c monitoring of an adjacent spring WQI-1 is
described. [PWB]

The Map reference on page 4-83 was changed to 3.2.4-3D. Page 1-37
(117.07acres) is conect. Secflon 3.4 (page 3-83) has been modified for
accuracy. Pages 2-30(j) and 2-35c have been modified (see above deficiencies)

R645-301-231.300, the plan should include a commitment to collect two composite
samples of the salvaged topsoil for analysis of phosphorus and potassium, two
elements that are essential for plant growth and for which no baseline was
established. [PWB]

The following sentence has been added to the bottom of page 4-34(a), "Once
stockpiled, two composife samples of the salvaged topsoilwill be collected and
analyzed for phosphorus and potassium."

COPY

Page 2 312312010



Skyline Mine - Winter Quarters Ventilation Facility
Deficiency Response Task 3463 COPY
R645-301-311: The adjacent area (depicted on map 1.6-3) must include the area in which
any resource(s) could be expected to be adversely impacted by coal mining and
reclamation operations. Plate 1.6-3 states in the narrative that the adjacent area is
% mile beyond all lease areas. The map does not depict this, and % mile is not
sufficient for all resources. Please either remove the adjacent area delineation or
include all adjacent area. [IW]

The leases have been added to the map, the Adjacent Area line has been
modified to include a % mile buffer around permitted/disturbed areas, and a
comment referring to the CHIA map for water resources was added.

R645-301-3222 The application states on page z-lllb of Sec 2.10 that Appendix A-3,
Yol.2 includes raptor surveys conducted in 2005, 2007, and 2008 and a summary
report addressing the proposed facility's effect on raptors. However, no surveys
or surnmaries are located in that volume. Please provide the surveys and
sunmary reports. [IW]

The text for raptor surueys conducted in 2005, 2007, and 2008 was clarified to
reflect, "The raptor surueys are located with the respective exploration permits for
each year." The summary report for those years is (will be) included in Appendix
A-3, Volume 2.

R645-301-323.2002 Please provide macroinvertebrate-monitoring locations downstream
of the proposed ventilation facility. Please update plate 2.8.1-1 to include a
downstream location.
Please update Table 2.$-lato show that the surveys conducted in 2007 until
present have been completed. The water discharge into the stream as well as
potential sediment runoff could negatively affect the stream. Therefore, surveys
for winter quarters (above and below the ventilation facility) need to occur at least
until the site has been reclaimed and erosion is properly controlled (possibly at
phase I bond release). Please extend the table accordingly.
Please include a discussion of the impacts of the increased water discharge on the
stream morphology and aquatic organisms. Include the correspondence from Mt.
Nebo Scientific regarding the fish habitat and possible monitoring plans. [IW]

Eased on consultation with Dr. Shiozawa, director of the Skyline
macroinveftebrate monitoring program, the section of stream in the vicinity of the
WQVF is not conducive to macroinveftebrate monitoring due to low gradients
and accumulation of fine sediment. He has recommended electro fishing as the
best aquatic indicator in this situation. Text has been modified in Section 2.8.1
Aquatic Monitoring Program, pages 2-71a and 2-71b to reflect fhis discusstion.
Table 2.8-1a has been modified to include testing of fish populations on a three-
year interual based on his recommendation.

Table 2.8a has been updated as reguested to reflect other future monitoring.

Page 3 3t2312010



Skyline Mine - Winter Quarters Ventilation Facility
Deficiency Response Task 3463

The effects from increased water discharge on stream morphology are
addressed in a letter from Earthfax dated March 16, 2010 which will be located
in Appendix A-1, Volume 2. The letter outlines a 'FlowMastef modeling study
that was conducted to determine at what mine discharge rate combined with a
natural maximum flow rate did the flow velocity become erosive. The modeling
study determined a maximum non-erosive (5 fps) mine discharge rate of
approximately 6,200 gpm. Discharge rates higher than 6,200 gpm would require
additional armoring of the creek to reduce the velocity below 5 fps. Comments
addressrng the affects to the stream flow and the numeic model study are
addressed in Section 2.4.2- Flow Characteristics page 2-43a, and Section 2.5.2-
Mining lmpacts on Water Quantity page 2-51d

R645-301-342.1002 According to the Mt Nebo Report in Appendix A-2 of Vol. 2, the site
is presently degraded due to noxious weed infestations. Please include a weed
control plan to supplement the fish and wildlife enhancement measures on page 4-
103B of Section 4.1 8 and to comply with the Utah Noxious Weed Act. [IW]

A commitment to control noxious weeds on the permitted area of WQVF was
made both in Secfion 4.18 page 1038 and Section 4.7.9 page 4-50a.

R645-301-354: Please update table 4.2-l to include the winter quarter's ventilation
facility. [IW]

Table 4.2-1 has been updated; not only to include the WQVF, but to befter reflect
current conditions throughout the site.

R645-301-356.300, -763.100, The amendment includes a statement on page 4-78(a) that
the WQFV sedimentation pond will be removed during early Phase I reclamation
and alternate sediment control measures such as silt fences, straw bales and check
dams will be used until the area is vegetated and runoff meets applicable
standards. The Coal Mining Rules specify that sedimentation ponds can be
removed no sooner than2 years after the last augmented seeding, which would
preclude removal as part of Phase I reclamation. The Permittee needs to clarify
that the sedimentation pond will remain until at least2 years after the last
augmented seeding. [JDS]

Eased on fufther research, the pond will be removed during reclamation as
originally planned. Primarily because any storm runoff will not be concentrated,
nor directed to the pond. Sediment control at reclamation, while vegetation is
being established will be through a combination of pocking, silt fences, and/or
straw bales where necessary.

R645-301-358: The Tetratech report lists that no sensitive resource locations such as
nesting raptors, elk calving or mule fawning areas are located in or adjacent to the
project area, and therefore minimal impacts should occur. However, the2009

#@PY

Page 4 312312010



COPYSkyline Mine - Winter Quarters Ventilation Facility
Deficiency Response Task 3463

wildlife report by Western Land Services states: "portions of the pad disturbance
area contain areas suitable for elk calving". The DWR lists the canyon as high
value swnmer habitat for mule deer and critical summer habitat for rocky
mountain elk. Please correct this discrepancy and provide a protection and
enhancement plan for the Elk and Mule deer high priority habitat located within
and adjacent to the proposed pad area. [IW]

Westem Land Services has provided an addendum repoft based on the revised
pad location. The addendum indicates, "the new pad disturbance area does not
exhibit suitabte habitat characteistics which support elk calving.' This report will
be added to Appendix A-3, Volume 2.

R645-301-411: Table 2.I2.2-l lists that the winter quarters proposed ventilation pad has
a land area of 1.6 acres of sagebrush with 53.8 Animal Units and 1.8 Animal unit
months. However, plate 1.6-3 states that the winter quarter's disturbance area is
7.93 acres. Please correct the acrease and resultine AU and AUM unit
discrepancies. [IW]

Plate 1.6-3 identifies 7.93 permitted acres, which is conect. The 1.6 acres that
was referenced did not include the topsoil pile area. Table 2.12.2-1 has been
modified to include a disturbed area of approximately 2.36 acres, which includes
the new access road, WQVF pad, sediment pond, and topsoil pile. The AUM unit
(and conespondingly the AIJ) was modified based on the productivity of 1300
lb/ac cited in the NRCS report.

R645-301-513.500, the capping, sealing and backfilling of the Winter Quarters airshafts
must meet the requirements of 30 CFR 75.1711-1. See R645-301-551. [PHH]

Capping of airshaft was modified to include backfilling from the boftom of the
shaft to the surtace. Figures 4.9-B and 4.9-C illustrate the sealing and backfilling
with text modifications rn Secfion 4.9 page 4-62.

R645-301-521,521.180) In Section3.2,3-31, the applicant states: "the 28-ft vertical
shaft will be approximately 300 feet deep and constructed using one of two
methods". Also, the shaft depicted with the drawing titled: l(inter Quarters
Ventilation Shaft Proposed Abandonment appears to be a 28-ft vertical shaft.
These details are inconsistent with Section 2.2,2-21(a), where it states that there
will be one 20-ft shaft and one 8-ft shaft. The above-mentioned sections must be
edited to clarify and include how many shafts are proposed and their
specifications, details, drawings, cross sections, etc. Details should clearly define
the proposed shaft(s) specifications. The map entitledWinters Quarters
Ventilation Shaft Pad Proposed Facilities Plan appeus to have the details of two
separate shafts. References to a28-ft shaft must be eliminated if no such shaft will
be sunken or raised. Also, all maps, plans, cross sections, etc. must be
stampedicertifred by a licensed professional engineer. [JCO]

Page 5 312312010



#@PYSkyline Mine - Winter Quarters Ventilation Facility
Deficiency Response Task 3463

Section 3.2 page 3-31a and Figure 4.9-Bhave been modified to reflect a 20-ft and
i-ft diameter shafts. Appropriate maps witt be certified when the application is
approved and clean coples are provided.

R645-301-527, R645-301-534 The applicant must include a section, or edit a section of
the application to include a more detailed description of each road. All roads

intended for use must be classified and specifications for each road must be

included in terms of usage, maintenance, possible damage, improvements,
alterations, construction, design, location, reclamation, etc. If waste material is to

be transported to the Scofield Waste Rock site, details must be included in terms

of transportation method and road adequacy. Detailed plans, maps, cross-sections,
etc. for all roads must also be included. UCOI

As drscussed with Mr. Peter Hess and defined in 527.200 designs, useage,
maintenance and reclamation peftains to roads in the proposed permit area.
Road designs for the ancittary road to be constructed within the permit area are
itlustrated on Ptates 3.2.4-38 and 3.2.4-3E. Reference to road designs and
ptates 3.2.4-38 and -3E are made in Section 3.2 page 3-31a, and Section 4.20-5
page 4-1 14(a). Skyline is currently formalizing agreements with both the private
landowner and Scofietd City to use their existing roads during construction.
Ihese use-agreemenfs witl be added to Chapter 1 , Appendix 118-A once
finalized.

R645-30f-551, The Permittee must commit to backfilling the two vertical mine openings
associated with this permit amendment from the bottom of the coal seam to the
surface. [PHH]

The commitment to backfillthe veftical mine openingsis addressed in Section
4.9, page 4-62(a) with an illustration on Figure 4.9-28.

R645-301-551, R645-553.260, R645-536 through R645-536.200, R645-536.210 As per

R645-301-551, the two shafts described/referenced in Section 2.2.12, Section
4.1.2, and Section 4.9 of the application, must be capped and backfilled. Filling
details are not sufficient for compliance with Coal Mining Rules requirements.
The above-mentioned sections (including the drawings, plans, and cross-sections
within Section 4.9) of the application must be edited to include specifications,
details, drawings, cross sections, etc. for filling the shafts, as per 30 CFR Part
75.I7ll-1 and R645-301-551. Filling shall be for the entire depth of the shaft, and
for the first 50 feet from the bottom of the coal bed, the filI shall be of
incombustible material. The applicant must also demonstrate that the shaft fill will
be stable and include a descripion of the measures to be used to backfill the shaft.
In Section 4.16,pg4-90, the applicant states that "At reclamation, the
developmental waste will be used in backfilling of the Declined Slope, the
vertical shafts and attainting (AOC)." According to R645-553.260, disposal of
underground development waste will be in accordance with R645-536 through
R645-536.200, wherein the applicant is required to demonstrate that disposal
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facility (the shaft) will be designed using prudent engineering practices.
According to R645-53 6.210, the applicant must ensure mass stability and prevent
mass movement during and after construction. Capping details are adequate and
comply with 30 CFR Part 75.l7ll-1 and R645-301-551. Details included for
sealing the slope entry are also sufficient to satisfr Coal Mining Rules
requirements [JCO]

Secfion 4.9, page 4-62(a) and Figure 4.9-28 have been modified to adequately
address reclamation standards. The shaft(s) backfilling is fully-designed, and as
an additional measure to accommodate any additional settling it is proposed the
shaft(s) are mounded with excess material for approximately one (1) year to
allow for any additional compaction prior to fully reclaiming the WQVF pad site.

R645-301.624.2202 Please provide additional information addressing whether or not
chemical analysis for acid-toxic-forming, or alkalinity producing materials is
necessary for the rock material produced from the installation of the shaft and
decline slope and escape way boreholes. The Division understands that prior
baseline chemical analysis has been performed on rock strata from other areas of
the mine. However, please provide more information or a justification on whether
or not the geology in this area is variable enough to warrant any nedadditional
chemical analysis. IAAAI

During exploration drilling, typically only the coal seam rfse/f is chemically
analyzed and no analysis is cunently available. However, as sfafed in Section
4.4.5 page 4-30 and Section 4.16.2 page 4-90, waste rock generated from the
either the shafts or slope that will be stored on the sufface will be analyzed at a
rate of one sample per 2,000 tons testing for acid-toxic-forming potential to
dete rm i ne wh ether speci al h andli ng is necessary.

R645-301.631: Given that amine water discharge is possible at reclamation, it is the
opinion of the Division that the vertical shaft requires a stable, backfill material in
addition to the 6-inch cap. This measure would provide the necessary stability to
seal the shaft. Additionally, materials have the propensity to settle in
underground openings, especially when compounded in with an underground
source of water expected to discharge from the sealed openings. This mine water
discharge has the potential to soften and undermine the backfill material, which
can contribute to matenal settling. Please address the type of material that will be
used to backfill the shaft and a plan to monitor and prevent any potential settling
of the shaft. [AAA]

The reclamation of the shaft(s) has been modified to include backfilling from the
coal seam to the surface. Engineering designs include an engineered fill,
seal/cap, and excess material to be placed over the shaft(s) for a period of
approximately one year to allow for additional settling prior to complete
reclamation of the pad See Secfion 4.9 page a-62(a) and figures 4.9-B and 4.9-
C for details.
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Deficiency Response Task 3463

R645-30f -728.333, Flow data in the Division's database for CS-20 show an average flow
of 614 gpm in Winter Quarters Creek, with 2,800 and 108 gpm being the
measured maximum and minimum. Discharging 500 to 600 gpm of sediment-free
water to this stream has the potential to markedly change its character. The
Permittee must address flooding and stream flow alteration from this significant
inflow to Winter Quarters Creek in the PHC. FDSI

The effects from increased water discharge on stream morphology are
addressed in a letter from Eafthfax dated March 16, 2010 which will be located in
Appendix A-1, Volume 2. The lefter outlines a 'FlowMastef modeling study that
was conducted to determine at what mine discharge rate combined with a natural
maximum flow rate did the flow velocity become erosive. The modeling study
determined a maximum non-erosive (5 fps) mine discharge rate of approximately
6,200 gpm. Discharge rates higher than 6,200 gpm would require additional
armoing of the creek to reduce the velocity below 5 fps. Comments addressing
the affects to the stream flow and the numeic model study are addressed tn
Secfion 2.4.2- Flow Characteristics page 2-43a, and Section 2.S.2-Mining
lmpacts on Water Quantity page 2-51d

R645-301-731.221, -731.222, CS-24 is near the midpoint of the WQVF pad, not down
stream of it, and it is upstream of the Topsoil Pile Sediment Trap (Drawings
2.3.6-I and3.2.4-38). The Permittee needs to either move CS-20 farther down
stream or add another surface-water monitoring point that is unquestionably
downstream of the WQVF. UDSI

Based on consultation with Mr. James Smith, CS-24 will be moved downstream
approximately 500 feet to be positioned below the topsoil pile. This new location
will now include an additional smalltributary draining approximately 80 acres
located south of the WQVF pad site.

R645-30 1-7 3l.3ll, R645-301- 624.200, R645-30 1-553.300, The plan describes
construction of a pad with underground development waste and storage of excess
underground development waste on the pad (p. 3-3Ia). The plan describes using
this fill to achieve AOC, but does not provide chemical analysis of the strata or
overburden to be stored on the surface. To ensure an adequate rooting zone
beneath the one foot topsoil cover, the plan should either provide the chemical
analysis of the borehole cores so that potential acid/toxic issues can be evaluated
or commit to the sampling and analysis of the overburden stored on site and
within the crib wall during construction or commit to the sampling of the final
regraded fill for acid/toxic parameters prior to topsoil replacement. The suggested
list of analytes are outlined in Tables 3 and 7 of the Division Guidelines for
Topsoil and Overburden Handling and include: pH, EC, SAR, Se, B, and Acid
Base Potential. [PWB]

cosrY
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During exploration drilling, typically only the coal seam itself is chemically
analyzed and no analysis is cunently available. However, as sfafed in Section
4.4.5 page 4-30 and Secfion 4.16.2 page 4-90, waste rock generated from the
either the shafts or slope that will be stored on the surtace will be analyzed at a
rate of one sample per 2,000 tons testing for acid-toxic-forming potential to
determine whether special handling rs necessary. As stated on page 4-30,
"Analyses of potential toxic or acid forming mateials willfollow the parameter list
and will use the methods outlined on Table 6 of the Division's approved Soil and
Overburden Handling Guidelines."

R645-301-731.520,In order for the Division to allow gravity discharges of water from
an underground mine, the Permittee must demonstrate that the discharge
complies with the performance standards of R645-301 and R645 -302 and any
additional UPDES permit requirements. Because this discharge is likely after
reclamation, when no treatment will be possible, the Permittee must demonstrate
that untreated water will meet these standards. The Division cannot approve the
plan as presented until this information is provided. UDSI

The reclamation of the mine openings has been redesigned so that no water will
discharge at reclamation. See Secfion 4.9 page 4-62(a) for reclamation details.

R645-301-731.600, Before the Division can authorize coal mining and reclamation
operations within the Stream Buffer Zone, the Permiuee must provide a plan to
prevent violation of applicable water quality standards and adverse impacts to the
water quantity and quality or other environmental resources of Winter Quarters
Creek from runoff from the outslope of the Sedimentation Pond and Topsoil Pile
berm and the outfall from the Topsoil Sediment Trap and Upper Road ditch and
culvert. [JDS]

To accommodate a variance to operate within the Stream Buffer Zone, and
preventing violation of applicable water quality standards and adverse impacts to
the water quantity and quality the following measures have been incorporated
into the plan:
- The disturbed area activities (pad, sediment pond, topsoil pile) have been

designed to stay a minimum of two stream widths away from the stream, thus
not requiring a stream alteration permit

- The undisturbed upper road ditch located uphill of the pad site has been
improved to minimize drainage repofting to the site

- The sedimentation pond has been designed to treat storm water runoff once
the pad is fully constructed

- ASCAs 37 and 38 use silt fencing and/or straw bales to treat any affected
water entering the disturbed area during construction of the site untilthe
pond is fully operational and any interim re-vegetation is established
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ln Section 2.4.3(page 2-43b) - Surface Water Hydrology, Sediment Yield a
discussion has been added to specifically discuss the requested Stream Buffer
Zone variance.

R645-301-732.210, -731.220, The Permittee needs to analyze the water samples from
WQ1-1, 08-5-1, and CS-24 for the baseline parameters that are listed in Table
2.3.7-2. UDSI

Stream monitoring site CS-24 and Groundwater monitoring site WQl-1 are being
or have been monitored for baseline parameters. WQ1-1 was modified to
monitor only fietd parameters in * Quafter 2009. WeltW0S-1-5 monitors water
level only. We will insure the data has been provided in the DOGM database.

R645-301-742.112, The Permittee must provide a plan to continue monitoring of the
discharge from the mine to Winter Quarters Canyon after reclamation is
completed. [JDS]

No discharge is anticipated at reclamation to wanant additional monitoing past
the normal post-mining period. Secfion 2.4.4 (page 2-44a) Surface Water
Hydrology, Monitoring Program sfafes, "sampling wit-1 conrinue ar ar1
surface water stat ions throughout the post-mining period and unt i l
the reclamation effort  is determined successful  by the regulatory
authori ty.  Samples wit l  a lso cont inue to be analyzed for the
p a r a m e t e r s  o u t l i n e d  i n  T a b l e s  2 . 3 . 7 - I ,  2 . 3 . 7 - 2 ,  a n d  2 . 3 . 7 - 3 A
throughout the post-mining period, unless delet ions in the l ist  of

parameters is determined to be appropriate. " This information cuffently

in the M&RP adequately addresses the post-mining water monitoring
requirements.

R645-301-742.111, -112,ll3, The outfalls for the ASCA 39 culvert and Upper Road
culvert are shown on Drawing3.2.4-3A and detailed on Drawing3.2.4-38, but the
Permittee needs to design a means to convey the water from the outfall to the
stream in order to minimize erosion and contributions of sediment to the stream.
IJDSI

The "Winter Quarters Ventilation Shaft Pad Runoff and Sediment Control Design
Repoft" wriften by EafthFax Engineeing included in this application (and to be
added to Volume 5, Section 24 - Engineering Calculations of the cunently
approved M&RP), outlines the sediment control designs that have been
implemented to demonstrate the discharge/outfall velocities are not erosive and
appropriate engineering is proposed. Chapter 4 - Sediment Control Design of
the EafthFax report outlines the Outflow Erosion Protection, Erosion Protection
for Runoff Conveyance Sysfem, and Runoff Conveyance Sysfem Details. ln all
outfallcases, the drop location has been armored with ip rap independent of
whether the discharge is erosive (>5 fps). Tables 4 and 5 (pages 22 and 23) of
the same report provide a summary of the velocity, iprap sizing, and flow depth
information.
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R645-301-742.111, -112,ll3, The Sedimentation Pond primary and secondary spillways
are shown on Drawin93.2.4-3A and detailed on Drawing3.2.4-3D, but the
Permittee needs to design a means to convey the water from the end of the
spillways to the stream in order to minimize erosion and contributions of sediment
to the stream. [JDS]

The "Winter Quafters Ventilqtion Shaft Pad Runoff and Sediment Control Design
Repoft" written by EarthFax Engineering included in this application (and to be
added to Volume 5, Section 24 - Engineering Calculations of the cunently
approved M&RP), provides this information.

R645-301-742.120, ASCAs 37 ,38, and 39 are shown on Drawing3.2.4-34.
. Discussion for ASCAs 37 and 38 have been added to pages 3-72(b) and3-72(c),
but the Permittee needs to discuss ASCA 39.
. Drawing 3.2.4-3Aindicates ASCA 37 covers only a small comer of the Topsoil
Storage Pile, but the description on page 3-72(b) indicates the entire pile is
included in the ASCA. The Permittee needs to clarify this.
. Sediment control on the outslope of the Sedimentation Pond, either as an ASCA
or Exempt Area, must be included in the plan. [JDS]

ASCA 39 was apparentty not included in the application packet reviewed by Mr.
Smith - as always great care will be used when compiling allfive (5) review
packets to insure they are all the same.

The ASCA 37 boundary line has been redrawn on Plate 3.2.4-3A to include the
entire topsoil pile.

Ie ASCA 38 boundary line has been redrawn on Plate 3.2.4-3A to include the
outslope of the Sedimentation Pond. As outlined in the M&RP, ASCA 38 will be
removed once vegetation is esfab/ished.

R645-301-742.224,The calculations and designs in Engineering Calculations Vol. 5 -
Section 24; Winter Quarters Ventilation Shaft Pad Runoffand Sediment Control
Design Report by EarthFax Engineering are not certified. UDS]

The cover page(s) of the EarthFax report(s) will be certifted when the
amendment is approved and clean copr'es are provided.

R645-301-742.313, -742.314, -76l,Drawing 4.4.2-34 does not give the location for the
stainless steel pipe designed to carry water from the sealed slope portal to Winter

Quarters Creek; the Permittee needs to add this pipe location to Drawing 4.4.2-
3A'. [JDS]
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Drawing 4.4.2-3A no longer needs modification due to the redesigned
reclamation details outlined in Section 4.9 that no longer anticipates discharge at
reclamation.

R645-301-743.120, The Sedimentation pond design is in the Sediment Control Design
Report. Section 3.2.1 states that an engineer's certification to meet requirements
of R645-301-743-ll0 and R645-301-514 is located on all necessary designs and
calculations for the ponds in the appropriate appendices and inspection reports:
No such certification for the WQVF sedimentation pond is found in the Sediment
Control Design Report. The Permittee must provide the required certification for
the sedimentation pond design. [JDS]

All plates requiing certification, including WQVF Plates 3.2.4-3A through 3.2.4-
3G once the amendment is approved and clean copies of the application
information is provided.

R645-301-743.120, Drawing 3.2.4-3D indicates a 1.45-foot freeboard above the primary
spillway elevation; however, the calculations or other design information used to
determine that this freeboard is sufficient to prevent overtopping by waves or
sudden increases in storage volume could not be found in the submittal. UDS]

Table 5 (page 23) of the EarthFax repoft summarizes freeboard amounts while
Attachment A of the same report provides the FlowMaster version 6.0
Worksheets (calculation information). Once approved this repoft will be added to
Volume 5, Section 24 - Engineering Calculations of the approved M&RP.

R645-301-750, -752.250, To accommodate the possible 500 to 600 gpm gravity
discharge from the WQVF at reclamation, the Permittee is planning for an 8-inch
(minimum) stainless steel pipe to extend from inby the slope portal seal down to
the creek, with a trash-rack on the inby end. The pipe will be buried, daylighting
at creek level at a location where the creek is well-armored to accommodate the
flow. Figure 4.9-D is a conceptual drawing of this drain, but the amendment
contains no design details or sizing calculations for this culvert or for the
armoring of the stream. UDSI

Figure 4.9-D is no longer needed due to the redesigned reclamation details
outlined in Section 4.9 that no longer anticipates discharge at reclamation.

R645-301-830.140, the Permittee must provide supporting calculations for the backfilling
and grading and topsoiling costs submitted as part of the Task ID # 3463
application. The numbers utilized in the submitted application must be justified in
order that the review of the submitted figures can be determined as accurate. The
Permittee must provide supporting calculations to show how the time
requirements were determined for the trackhoe, dozer and pickup crew 4 X 4 for
the backfilling and topsoiling costs for the pad area. [PHH]

COPY
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Additional information has been provided in the Bond Calculation sheefs for the
WQVF.

R645-302-324.300, The plan should include a commitment to monitor the Winter
Quarters stream channel downstream of the permit area for bank stability and
stream morphology to establish baseline prior to reclamation and before discharge
of flow from the reclaimed slope into the Winter Quarters stream channel.
lPwBl

The effects from increased water discharge on stream morphology are
addressed in a letter from Earthfax dated March 16, 2010 which will be located in
Appendix A-1, Volume 2. The letter outlines a'FlowMaster" modeling study that
was conducted to determine at what mine discharge rate combined with a natural
maximum flow rate did the flow velocity become erosive. The modeling study
determined a maximum non-erosive (5 fps) mine discharge rate of approximately
6,200 gpm. Discharge rates higher than 6,200 gpm would require additional
armoring of the creek to reduce the velocity below 5 fps. Comments addressing
the affects to the stream flow and the numeric model study are addressed tn
Section 2.4.2- Flow Characteristics page 2-43a, and Section 2.S.2-Mining
lmpacts on Water Quantity page 2-51d. Both sections include the following
COmmitment, "In the event d.ischarge f rom outfall oO4 routinely exceeds
6,200 gpm addi t ional  armor ing to the out fa l l  locat ion,  and invest igat ion of
t he  impac ts  t o  W in te r  Quar te rs  c reek  w i l l  be  i n i t i a ted . "
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1 14 Right-of-Entry Information

The Skyline Mines will be operated on the leasehold interests owned by Canyon Fuel Company, LLC. The
lands on which mining is to occurs includes part of the Manti-LaSal National Forest, and both county and
private leases (see Drawings 1.6-1 and 1.6-3 of the unmodified permit). Post mining land use of National
Forest lands are outlined in the approved Manti-La Sal Forest Land Use Management Plan. The waste rock
disposal area and Winter Quarters Ventilation Facility are on private land as also shown on Drawing 1.6-1.
The leasehold interests involve all or a part of the following coal leases, which have been subleased and/or
assigned to Canyon Fuel Company, LLC (additional information provided on Table 114.1):

Federal Lease
Utah - 020305
Utah - 044076
Utah - 0142235
Utah - 0147570
Utah - 073120

Utah - 67939

Countv Lease
Carbon County Coal Lease

Carbon County Coal Lease

Private Lease
UP&L Tract
C&B Energy

Sec. 13:
Sec. 14:
Sec. 23:
Sec. 24:

Revised 6/e+12-30-09

lssued to
Emmett K. Olson
Armeda N. McKinnon
Malcolm N. McKinnon
Malcolm N. McKinnon
Independent Coal and
Coke Company
Coastal States Energy Co.

lssued to
Kanawha and Hocking
Coal and Coke Company
Canyon Fuel Company, LLC

lssued to
Canyon Fuel Company, LLC
Canyon Fuel Company, LLC

SW-1/4 SW-1/4 (Lot 7);
sE-1/4 SE-1/4:
E-1t2E-1t2;
w-1t2 NW-1/4, SE-1/4 NW-1/4, 3-112;

Date of lssuance
03t01162
09/01/65
10t01164
05/01/65
02t01164

09/01/96

Date of lssuance
5t1t74

05t15102

Date of lssuance
2t1199
8t1102

The legal descriptions of the above listed coal leases are:

Federal Coal Lease Serial #Utah-020305

T.  13 S. ,  R.  6  E. .  SL Mer id ian.  Utah

1-30



(2)

(3)

(4)

(5)

On August 3, 1978, Energy Fuels Corporation conveyed its exclusive and perpetual easement to Coastal

States Energy Company (and now Canyon Fuel Company, LLC) for the purpose of constructing and

maintaining a temporary coal storage and loading facility. The easement had been initially granted by

Leon J. Nicolaides, et al., to Kanawha and Hocking Coal and Coke Company, Energy Fuels

Corporation's predecessor in title.

A Lease Agreement dated June 10,1982 between FotiniTelonis, et al, and the Permittee grants the

Permittee the right to use a 27.83 acre parcel located near Scofield, Utah, as a waste rock disposal site.

The fease was amended both in August 2006 and March 2007 to increase the parcel to approximately

37.48 acres. See Appendix A in Section 3.2 for lease.

A Quitclaim Deed dated May 24,1991 , from Kanawha and Hocking Coal and Coke Company to Coastal

States Energy Company (and now Canyon Fuel Company, LLC) which deed conveyed to Coastal42.57

acres of surface lands located in the Sy2SEl/4 of Section 17. T.13S., R.7E., SLB&M.

A deed dated ????,2010, from the Allred Family Trust to Ark Land Company, conveys approximately

12.7 acres of surface lands to Ark Land Company, located in the N1/2 of Section 1, T.135., R.6E.,

SLB&M,. Ark Land Company in turn will conduct an inter-company perpetual and exclusive lease with

Canyon Fuel Company, LLC. - Skyline Mine. The parcel is located in Winter Quarters Canyon

approximately two (2) miles west of Scofield, Utah, as the Winter Quarters Ventilation Facility (WOVF).

Power Line Addition

A parcelof land in Section 25 and 36, Township 13 South, Range 6 East, Salt Lake Base & Meridian, Carbon

and Emery Counties.

Commencing at the Section Corners of 25, 25,35, and 36, Township 13 South, Range 6 East, Salt Lake Base

& Meridian, thence East along the North boundary of Section 36 for a distance of 500 feet, more or less, thence

S20" 00' 00" W for a distance of 1,000 feet, more or less, herein called the point of beginning of the tract; thence

N84o 20' 19" E a distance of 44.21 feet; thence N89" 08' 31" E a

Revised '12-30-09 1-34



The anticipated number of total surface land acres to be affected (life of mines) is less than the combined

total of the affected acreages for each of the three mines due to the overlapping of mining operations which

is inherent to this multi-seam mining operation. The total surface acreage to be disturbed by surface facilities

associated with underground mining is 79.12 acres.

The following information was based on projection for the next five years (1997-2002).

Vertical Extent
of Mine Workings
Workings (Life of Mine)

Extent of Horizontal
Workings

Extent of Vertical
Workings

Loadout
PortalYard
Water tanks and Well pads
Conveyor Bench
Waste Rock Disposal Site and Road
South Fork Breakout
James Canyon Buried Power Line
James Canyon Buried Pipeline 1.60
James Canyon Water Wells and Road
Winter Quarters Ventilation Facilitv

Surface to
1,500' max

Mine No. 1

240 acres

Surface to
1,250'

Surface to
2.300 'max

Mine No. 2

375 acres

Surface to
2,250'

Surface to
1,500' max

Mine No. 3

1,870 acres

Surface to
2,125',

Permit Area

The construction/installation of surface facilities at the mine site, loading area, conveyor belt route, well

houses, watertank pad, waste rock disposal site, and South Fork Breakout, and Winter Quarters Ventilation

Facility comprise the Permit Area. The permit area acreage listed adequately accommodate areas of

disturbance.

PERMIT AREAS TO BE RECLAIMED

AREA ACREAGE

13 .86
42.55
0.26
14 .18

32.48
0.96
0.30

2.95
7.93

8H4117.07
Revised 6l+73-24 - 1 03- 1 9

TOTAL
1-37



Legal Description of Permit Area

Township 12 South. Range 7 East. SLBM

Section 32:

Township 13 South. Ranoe 6 East. SLBM

Section 1:
Section 13:
Section 23:
Section 24:
Section 25:
Section 35:
Section 36:

Portion
Portion
Portion
Portion
Portion
Portion
Portion

Township 13 South, Range 7 East. SLBM

Section 4:
Section 5:
Section 17:
Section 18:
Section 19:

Township 14 South. Range 6 East. SLBM

Section 2: Portion
Section 3: Portion

Revised 6/e712-30-09

Portion
Portion
Portion
Portion
Portion
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Legal Description of Adjacent Area

Township 12 South, Ranqe 6 East, SLBM

Section 25:
Section 26:
Section 27:
Section 33:
Section 34:
Section 35:
Section 36:

Townshio 12 South, Ranqe 7 East, SLBM

Portion
Portion
Portion
Portion
Atl
Atl
Atl

Section 30:
Section 31:
Section 32:
Section 33:

Portion
Portion
Portion
Portion

Township 13 South, Ranoe 6 East. SLBM

Section 1:
Section 2:
Section 3:
Section 4:
Section 9:
Section 10:
Section 11:
Section 12:
Section 13:
Section 14:
Section 15:
Section 16:
Section 21:
Section 22:
Section 23:
Section 24:
Section 25:
Section 26:
Section 27:
Section 28:
Section 33:
Section 34:
Section 35:
Section 36:

Portion
Portion
Portion
Portion
Portion
Portion
Portion
Portion
Portion
Portion
Portion
Portion

Atl
Atl
Atl
Portion
Portion
Atl
Atl
Portion
At l
Atl
Atl
Portion
Portion
Atl
Atl
Portion
Portion
Atl
Atl
Portion
Portion
All
Atl
Portion

Section 4:
Section 5:
Section 6:
Section 7:
Section 8:
Section 9:
Sect ion 16:
Sect ion 17:
Sect ion 18:
Sect ion 19:
Section 20.
Sect ion 21:

Revised 3-242-10 1-39



PUBLIC NOTICE

Canyon Fuel Company,LLC, of Grand Junction, Colorado, has filed a complete
application with the Division of Oil, Gas and Mining (DOGM) for a revision of the
existing Mining and Reclamation Plan, C10071005 for the Skyline Mine. The mine is
located approximately 6 miles southwest of the town of Scofield, Utah in Eccles Canyon.
The revision includes the addition of a ventilation facility located on 7.93 acres
approximately 2 miles up Winter Quarters Canyon west of the town of Scofield, Utah.
Upon approval, DOGM will modify the mine plan to include the ventilation facility in the
permit area.

According to the Scofield, Utah, USGS 7.5 minute topographic map, the Winter Quarters
Ventilation Facility location is defined as follows:

PROPOSED PERMIT AREA MODIFICATION

Section 1. Township 13 South. Range 6 East. Salt Lake Base Meridian

Beginning at a point located at the centerline of Winter Quarters Creek which is 2,299
feet south and 1,482 feet west from the northeast corner of Section 1, Township 13 South,
Range 6 East, Salt Lake Base Meridian; thence North 190 feet; thence West 1,466 feet;
thence South 3I7 feet to the centerline of Winter Quarters Creek; thence easterly
approximately 1,479 feet along the centerline of Winter Quarters Creek to the point of
beginning.

A copy of the application will be available for inspection at the following locations:

Utah Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210
Salt Lake City, Utah 84114

Utah Division of Oil, Gas and Mining - Price Field Office
319 North Carbonville Road, Suite C
Price, Utah 84501

The address of the applicant is:

Canyon Fuel Company, LLC.
225 North 5th Street, Suite 900
Grand Junction, Colorado 81501
Phone: (970)263-5130

Written comments or request for a hearing regarding this application must be submitted
within 30 days of the last publication date of this notice, to the Utah Division of Oil, Gas
and Mining, Attention Coal Regulatory Progran, 1594 West North Temple, Suite 1210,
Salt Lake Citv. Utah 84114-5801.
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A $Bdrary ot A@ Weslem Bd!firnols crcup LLC

Skyline Mine
Wess K Scrensen
Ggr:e14r lvl6139s,
l- ' |C35 Bex 380
Helpe.. Utat 84S?5
i435 j  448 ?$1 s
Fax 1435 i  446-26-?2

March 17 ,  2010

Carbon County Planning Department
'120 East Main
Price, Utah 84501

RE. Application for Conditional Use Permit. Winter Quarters Ventilation Facility
Scofield, Utah - Canyon FuelCompany, LLC - Skyline Mine

Dear County Planning Staff:

Attached to this letter is pertinent information requesting a Conditional Use Permit to construct and operate a
ventilation facility in Winter Quarters Canyon associated with Canyon Fuelcompany's Skyline Mine The
facility is necessary to facilitate mining north of Winter Quarters Canyon The site's primary function is to
provide ventilation and an emerEency exit for the miners, No coal will be mined from or stored at the facility.
The facility is necessary for the continued operation of the mine.

The Winter Quarters Ventilation Facility (WOVF) will be located approximately two (2) miles west of Scofield,
Utah in the SE/4NW/4 and SW/4NE/4, Section 1, T135, RBE The WQVF proposes to disturb approximately
2,36 acres in Winter Quarters Canyon. To minimize any potential for environmental impacts the pad has
been located outside of the riparian area of Winter Quarters Creek to rnaintain a vegetative buffer zone
between the pad and creek. Included in the pad design are a sedimentation pond and other sediment control
devices to treat any storm water runoff from the site. Access to the site is via existing private and Scofield
Ci$ roads. Following construction of the ventilation facility, no regular traffic-related uses are proposed for
the site

In addition to acquiring a Conditional Use Permit, Skyline Mine has already acquired a Water Qualtty
discharge permit from the Utah Division of Environmental Quality, and is in the process of modifying the
Skyline Mine permit with the Utah Division of Oil. Gas, and Mining (UDOGM) to allow the WQVF. Included in
the UDOGM permit are studies that evaluate effects to wildlife, soil, vegetation, threatened and endangered
species, air quality, water quality, cultural resources, and the aquatic wrldlrfe health

Construetion of the WQVF pad site will span an approximately two (2) year period. Activtties during the
summer months of 2010 would include construction of the approximately 2 36 acre pad and related sediment
control devices. Beginning in the surnmer of 2011 construction of the ventilation shaft and/or slope would
commence. Completion of the shaft and/or slope is anticipated to take approximately six to eighteen months.
A mine ventilation fan will be installed in 20'11 or 2012.

Attached to this cover letter are the ConditionalUse application and two (2) maps. 1) a generallocation map:
and 2) a detailed WQVF site map

lf you have any questions regarding this information, please give me a call at (435) 448-261S.

Sincerely,
,--\ .  ' /' *\ r +.{,! .o\ t-* ,,:fi 

'[. 
L I l, .i I i '.**

WesleylC Sorensen
Generd'iManager

Skr l inc \ ' l i rc



CARBON COUNTY. UTAH

APPLICATION FOR A CONDITIONAL USE PERMIT

APPI-ICANT: Canyon FueI Companlr, LLC - Skyline Mine

ADDRESS:  Hc 35  Box 380,  l le lper ,  u tah  84526

PHONE: ( 4 3 s )  4 4 8 - 2 6 3 6

PROPOSEDPROJECI ' :  2 .35 acre Vent . i la t ion pad

PROPOSEDLOCAI'ION: Approximarely rwo (2) miles west

TYPE OF BUSINESS: Mininc

DIISCRIPTION OF PROJECT: Construct a level pad site to
shaft and slope for conE.inued

o f  S c o f i e l d ,  U t a h

es tab l i sh  a  vent i la t ion

mininq -

<-- ' :) \

Signature o pplicant

Noxious Weed Review: The County Weed Department has reviewed the location of the above proposed
project. Our review concludes that the folk:wing mitigation and control requirements are:

Mike Johnson. Supervisor.636-3270 Date

County Engineer Approval: The County Engineer Department has reviewed the information regarding the
above proposed project. Our review concludes the drainage plan and engineering requirements are:

Curtis Page. Engineer. 636-323 | Date

Utah Highway Access: 
'fhe 

LJtah Department of Transportation has reviewed the information regarding the
above proposed project. Our review concludes that the following impacts will be

; l

?/1h//n-
Date

Access: The County Road Department has reviewed the information regarding the above proposed project.
Our review concludes that the fiollowing impacts will be:

Rai- Hanson. County Road Supervisor.636-3268

UDOT Representative, 636- | 470
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Wint .e r  Quar te rs  Vent i la t ion  Fac i l i t y  (WQVF)

I n  2 0 1 0  p e r m i t t i n g  f o r  c o n s t r u c t i o n  o f  a  v e n t i l a t i o n  f a c i l i t y  i n

Win ter  Quar te rs  Canyon was in i t ia ted .  An area  approx imate ly  1 .93

a c r e s  i n  s i z e  w a s  p e r m i t t e d  t o  c o n s t r u c t  a  p a d .  T h e  s i t e  i s  l o c a t e d

approx imate ly  %-mi le  west  o f  the  main  h is to r ic  Win ter  Quar te rs  town

s i te .  Sky l ine  Mine  has  submi t ted  a  cu l tu ra l  resource  survey

ident i f y ing  the  WQVF pad s i te  as  be ing  on  the  westernmost  edge o f  the

W i n t e r  Q u a r t e r s  m i n i n g  d i s t r i c t .  I n  a d d i t i o n ,  S k y l i n e  s u b m i t t e d  a

second amended repor t  tha t  was  necessary  to  ident i f y  changes to  WQVF

pad,  wh ich  in  tu rn  mod i f ied  the  fea tures  to  be  impacted  w i th  the

c o n s t r u c t i o n  o f  t h e  s i t e .  T h e  p a d  s i t e  w i l l  p o t e n t i a l l y  i m p a c t

e l -even ( r r )  fea tures  wh ich  compr ise  o f  ear then and or  s tone foundat ion

a l ignments .  No s tand ing  s t ruc tu res  ex is t  in  the  area .  Ear l ie r

cu l tu ra l  resource  surveys  ind ica te  " I i t t le  new ev idence is  expec ted

to  be  found in  Win ter  Quar te rs  Canyon"  (Cook 1981) .  No remnant

s tand ing  s t ruc tu res  are  w i th in  I /2 -mLLe o f  the  pad s i te .  The Win ter

Q u a r t e r s  m i n i n g  d i s t r i c t  i s  a p p a r e n t l y  e l i g i b l e  o r  q u a l i f i e s  f o r  t h e

Nat iona l  H is to r ic  Reg is te r ,  however  l -andowners  cont ro l l ing  the  s i te

have adamant. ly opposed being I isted on the Registry when approached

by SHPO on prev ious  occas ions .

Eva l -ua t ion  o f  the  cu l - tu ra l -  resources  survey  and d iscuss ions  w i th  bo th

DOGM and SHPO personne l  conc luded the  bes t  mi t iga t ive  measure  to

address  the  impact  to  the  westernmost  edge o f  the  Win ter  Quar te rs

town s i te  was to  des ign  and cons t ruc t  an  in te rpre t ive  s ign  to  be

p laced a t  the  mouth  o f  the  canyon tha t  summar izes  fo r  the  pub l ic

aspec ts  o f  the  cu l tu ra l -  h is to ry  o f  the  area .  The repor ts  de ta i l ing

the  in i t ia l  inves t iga t ion ,  and the  second amended repor t  a re  loca ted

in the CONFIDENTIAL FILE.

R e v i s e d  z  1 - 2 -  3 0 - 0 9 2  -  4 c 1 -



2. ! .2  Threatened and Endanqered Spec ies

No current ly approved threatened or endangered species, plant or animal-,

have been ident i f ied on the project or adjacent areas with the exceptron

of an occasional t ransient Bald Eag1e, which may pass through the project

area during the winter.  The mining operat ion has no impact on these

transitory birds. However,  a northern goshawk, a candidate for T&E

l is t ing ,  has  been ident i f ied  as  a  res ident  ad jacent  to  the  permi t  a rea .

A plan for monj-tor ing and protect ion of raptors may be found in Sec. 4. l -8.

Shoul-d any threatened or endangered species be ident i f ied in the future,

their  discovery wi l I  be promptly reported to the Divis ion.

The Scof ield Waste Rock si te was expanded into approximately 5 acres of

previously undisturbed ground in 2007. Surveys were conducted to ident i fy

T&E species of both plants and. animals. The surveys did not f ind any such

species. Species l isted in Carbon County are found in di f ferent

el-evat ions and habitats.  Results of the surveys are focated in Appendix

A-2 ,  Vo1ume 2 .  Add i t iona l  d iscuss ions  on  vegeta t ion  and w i ld l i fe  a re

d i s c u s s e d  i n  S e c t i o n s  2 . 7  a n d  2 . 9 ,  r e s p e c t i v e l y .

Win ter  Quar te rs  Vent i1a t ion  Fac i l i t y

Permi t t ing  o f  the  Win ter  Quar te rs  Vent i l -a t ion  Fac i l - i t y  cons is ts  o f

permi t t ing  approx imate ly  7 .93  acres  loca ted  a long the  base o f  the  south-

fac ing  s lope.  Par t i cu la r  a t ten t ion  was taken to  s tay  ou ts ide  the  s t ream

buf fe r  zone o f  Win ter  Quar te rs  Creek  keep ing  cons t ruc t ion  ac t iv i t ies  a

minimum of two (2) bankful l  widths from the stream. Surveys were conducted

to ident i fy T&E species of both plants and animals. The surveys did not

f ind  any  such spec ies .

R e v i s e d :  t 2 -  3 0 - 0 9 2 - 4 d



2.2.11 Plans for Casing and Sealing Holes

All exploration drill holes not completed as ground water monitoring wells will be plugged and

abandoned using procedures specified by the BLM or the Division. Typically, exploration holes are

backfilled with cement to a point at least thirty feet above the uppermost mineable coal seam. A

bentonite grout is then placed on top of the cement to within 100 feet of the surface. Surface

casings will be removed to at least two feet below ground surface if possible. The remainder of the

hole is filled to the surface with a neat cement grout. Occasionally, the governing agency may

request a survey monument be placed in the cement cap.

lf the exploration hole is to be completed as a monitoring well, it will be constructed by a State

licensed driller and in accordance with the requirements set forth by the State Engineer's Office

for monitoring well completions. Typical well construction will be as follows. Well screen with

appropriately sized apertures and steel casing will be installed in the drill hole to below the lowest

mineable coalzone in water-bearing strata. The screened zone will be sand packed and sealed

from overlying strata with at least 2 feet of bentonite and the overlying hole annulus will be

cemented to the surface. Well casing with a locking lid will be left at the surface extending above

the surface approx. 2 ft. The wellhead will be properly identified with either a brass marker or a

welded-on identification.

Once a ground water monitoring well is no longer in use, it will be completely plugged with a

cement or cemenUbentonite slurry to the to ground surface. The wellhead and casing will be

removed to at least two feet below ground surface when possible. The surface will be reclaimed

to approximate original contour.

In 2009, two (2) drill holes were developed to transfer rock dust from the surface to the

underground workings. Each 3.5-inch hole (3-inch l.D) is approximately 255 feet in length, and

completed with steelcasing. At reclamation, the abandonment procedure outlined for exploration

holes (at beginning of this section).

2.2.12 Winter Quarters Ventilation Facil ity

The Winter Quarters Ventilation Facility will be constructed to provide adequate ventilation for

mrnrng

Revised: 12-30-09 2-21(a)



north of Winter Quarters Canyon. The ventilation facility will include a 2O-foot diameter vertical

shaft, and / or a 2O-foot wide slope driven at 18 degrees down, and 8-foot diameter escape shaft.

The 2O-foot shaft will have a 12-inchthick concrete liner, the slope will have a 8-inch thick concrete

invert with the ribs and roof having a minimum 3-inch thick shotcrete liner, and the escape shaft

will have a 6-inch concrete liner. When sealing at reclamation, the shaft(s) per 30 CFR Part

75.1711-1 and R645-301-551 wil l be completely backfi l led to the surface using an engineered fi l l .

When sealing the slope, sealing wil l consist of solid, substantial, incombustible material, such as

concrete blocks, bricks or tile, or shall be completely filled with incombustible material for a distance

of at least 25 feet into the opening. See Section 4.9 for additional details.

Revised: 3-24-10 2-21(b)



groundwater in the boring and the depth to groundwater measured in

wel l  Wl-3-2 suggests that  the a l luv ia1 f i l l  aqui fer  and the bedrock

aqu i fe r  a re  separa te  and  d i s t i nc t  i n  t h i s  a rea .

A s  i l l u s t r a t e d  b y  b o t h  c r o s s - s e c t i o n s  B - B '  a n d  C - C ' ,  t h e  c o n v e y o r

sys tem is  genera l l y  l -oca ted  we l l  above the  groundwater  sur face  in

Ecc les  Canyon.  The on ly  loca t ions  where  the  conveyor  sys tem

approaches the groundwater surface are near i ts terminus at the coal

loadout .  fac i l i t y  and near  mon j - to red  spr ing  SL7-2 .  As  w i th  the  coa l -

Ioadout  fac i l i t y ,  the  conveyor  sys tem is  an  above-ground s t ruc tu re

and shou ld  no t  e f fec t  g roundwater  w i th in  the  canyon f l -oor .  The on ly

spr ing  po ten t ia l l y  e f fec ted  by  the  conveyor  sys tem is  in  the  cur ren t

mon i to r ing  program,  no  add i t iona l  g roundwater  mon i to r ing  is  p roposed.

2 . 3 . 4 . 4  W i n t e r  Q u a r t e r s  V e n t i l a t i o n  F a c i l i t y  ( W Q V F )

Groundwater wi l l  be monitored in the vic ini ty of the Winter Quarters

VenL i l -a t ion  Fac i l i t y  (WQFV)  by  one (1 )  deep groundwater  we l - l -  (08-1-

5)comple ted  be fow the  coa l  seam.

No springs are locaLed. in the immed.iate vic ini ty of the WQVF si te,  and no

subsidence is ant ic ipated in the area that coutd impact the groundwater

resources  in  the  area  o f  the  Vent i la t ion  Fac i l i t v .

A Seismic Refract ion survey was conducted over the WQVF area to help

d .e te rmine  the  depth  to  bedrock  ( repor t  foca ted  in  Append ix  A-1 ,  Vo lume 2) .

The survey suggests weathered bedrock is approximatefy 10 feet be1ow the

ex is t ing  ground.  sur face  in  the  v ic in i ty  o f  the  dec l ine  s lope.  In  add i t ion ,

explorat ion hole 08-1--2, indicated a depth to competent bedrock at

approximately 47 feet bel-ow the surface. No appreciabfe water was

encountered in this hole. The dec1ine slope wi l l  be dr iven bearing away

f rom the  c reek  a t  a  negat iwe 16- l -8  degree s1ope.  S imi la r ly ,  the  proposed

ver t i ca1  shaf t (s )  i s  s i ted  to  be  l -oca ted  approx imate ly  70- fee t  nor th  o f  the

exist ing stream channel,  encounter ing weathered bedrock approximately 10

feet beLow the surface at the approximate el-evat ion of the stream. No

problems wit .h surface water or near surface groundwater are ant ic ipated.

R e v i s e d  1 2 - 3 0 - 0 9 2 - 3 0  ( j  )



2 .3 .5  Uses  o f  Wa te r  i n  t he  Aqu i f e r s

2 .3  . 5 . I  Su r f ace  Wa te r  R igh t s

The water r ights on and adjacent to the Skyline property which were

on record wi th  the Utah Div is ion of  Water  Rights  as of  ,  ,Ju ly ,  2002

are l is ted in  Volume 4.  The locat ions of  these water  r ights  can be

f  ound  on  P la te  2  . 3  . 5 .  1 -  1  .

In  addi t ion to  those ex is t ing water  r ights  ident i f ied in  Volume 4,

the Forest Service has water r ights claims pending action in

Distr ict Court for the Seventh .Iudicia1 Distr ict in and for Emery

and  Carbon  Coun t ies .  The  c la ims  fo r  U .S .F .S .  wa te r  r i gh ts  i n  Upper

Huntington Creek, Eccles Creek and the South Fork of Eccles Creek

are recognized by the Utah Div is ion of  Water  Rights  as per fected

r ights  by d i l igence of  use.  However ,  these r ights  have not  yet  been

recognized by the Seventh Judic ia l  Dis t r ic t  Cour t .  Therefore,  they

are s t i l1  pendlng r ights ;  however ,  they wi l l  be t reated as an actual

r i gh t s  un t i l  t he  cou r t  makes  i t s  dec i s i on .The  U .S .F .S .

Rev i - sed  ] -2 -30 -09 2 -30 ( j 1 )



shou ld  be  access ib le  fo r  the  nex t  severa l  years .  The resu l - ts  o f  the

ana lyses  w i l - I  be  mon i to red  fo r  changes in  ages  tha t  may ind ica te

changes in  the  source  o f  the  mine  water  in f lows.  These samples  w i l l

b e  o b t a i n e d  a s  o u t l i n e d  i n  T a b l e  2 . 3 . 7 - 1 - .

S a m p l e s  o f  w a t e r  d i s c h a r g i n g  f r o m  s p r i n g s  8 - 2 5 3  ( F I a t  C a n y o n  a r e a ) ,

2 - 4 L 3  ( J a m e s  C a n y o n )  ,  5 2 4 - L  ( S u l f u r  S p r i n g  i n  H u n t i n g t o n  C a n y o n ) ,  a n d

S15-3  (Upper  Hunt ing ton  Creek)  w i l - l  be  co l - Iec ted  dur ing  the  2  nd

Quar te r (Apr i l  -  June)  and 4 th  Quar te r (October  -  December )  mon i to r ing

per iod  and ana lyzed fo r  t r i t ium conten t .  Add i t iona l  t r i t ium samples

w i l l  b e  o b t a i n e d  f r o m  E L - 1  ( i n f l o w  t o  E l e c t r i c  L a k e  a b o v e  J C - 1  a n d  J C -

3  d i s c h a r g e )  a n d  E L - 2  ( o u t f l o w  f r o m  E l - e c t r i c  L a k e )  d u r i n g  t h e  2 ' d ,  3 ' d ,

and 4Eh Quar te r  water  mon i to r ing  per iods .  These samples  w i l l  be

c o l l e c t e d  f o r  a  p e r i o d  o f  t h r e e  y e a r s  b e g i n n i n g  i n  t h e  s p r i n g  o f  2 Q 0 4 .

The purpose o f  co l - Iec t ing  these t r i t ium samples ,  a long w i th  the

t r i t ium samples  f rom , fC-1 ,  i s  to  mon i to r  the  change in  t r i t ium

conten t ,  i f  a r l f ,  in  the  loca l  aqu i fe rs  and E l -ec t r i c  Lake dur ing

spr ing ,  summer ,  and fa l t  and over  the  th ree  year  per iod .

S u r f a c e - w a L e r  w i I l  b e  m o n i t o r e d  i n  t h e  v i c i n i t y  o f  t h e  W i n t e r  Q u a r t e r s

V e n t i l a t i o n  F a c i l i t y  ( W Q F V )  b y  t w o  ( 2 )  s t r e a m  s i t e s  l - o c a t e d  b o t h  u p -

a n d  d o w n s t r e a m  o f  t h e  s i t e ,  C S - 2 0  a n d  C S - 2 4 ,  r e s p e c t i v e l y .  T h e  s t r e a m

s i t e s  w i I l  m o n i t o r  t h e  s u r f a c e -  w a t e r  e n s u r i n g  n e i t h e r  t h e  s h a f t  o r

s l o p e  i s  c o m p r o m i s i n g  t h e  s u r f a c e  w a t e r  s y s t e m .  G r o u n d w a t e r  W e l I  0 8 - 1 -

5  i s  s c r e e n e d  f r o m  2 9 ' 7 - 3 1 7  f e e t  b e l o w  t h e  s u r f a c e  a n d  w i I l  m o n i t o r  t h e

w a t e r  e l e v a t i o n  b e l o w  t h e  c o a l -  s e a m .  N o  s p r i n g s  e x i s t  o n  t h e  s o u t h

f  a c i  n c r  s ' l  6 r n c  r u h e r e  f  h e  W O \ / E r  n : A  i  n  1 n n = f  a r l  S n r i  n o  W O l  - 1  i S  ] O C a t e de ! v y u  v v r r E ! E  u r t s  v r v v f  t s / a u  r 5  f  u u a u g u .  J I / !  r r r y  v r \ z !

o n  t h e  n o r t h - f a c i n g  s l o p e ,  i s  a p p r o x i m a t e J - y  t / + - m i l e  e a s t  o f  t h e  W Q V F

pad and mon i to rs  near  sur face  qroundwater  south  and eas t  o f  the  WQVF

s i t e .

R e v i s e d : 3 - 2 4 - I 0 2 - 3 5 c



Iable 2.3.7-1
Com prehensive Water Q uality Analytical Schedule

(Surface and Ground Water Stations)

Sample Site
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Iable 2.3.7-1
Comprehensive Water Quality Analytical Schedule

(Surface and Ground Water Stations)
(continued)
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l-able 2.3.7-1
Com prehensive Water Q ua lity Analytica I Sched u le

(Surface and Ground Water Stations)
(continued)

* Field Measurements and Laborotory Analyses are defined in Table 2.3.7-2

I
"Field parameters will be taken in conjunction with samples collected for Lab Analyses

lSites with at least two (2) years of laboratory analysis data will be sampled once every five (5) years for
the currently approved laboratory parameters in Table 2.3.7-2 beginning in 2010. lf field parameter monitoring
indicates any trending changes, regular laboratory analysis may be resumed until trend is adequately
characterized.

22nd Quarter sampling may extend to July 15 in years when spring snow conditions do not allow access
before June.

3 Baseline Lab Analysis will be conducted every five (5) years beginning in 2010 in the 3rd quarter.
(ie. Years 2010,2015,2020, etc.)

"* Flow measurements discontinued at CS-6 in 1212009,lower Eccles flow documented with VC-9

Sample Site

lst Quarter

c
o

znd't 3rd" / 4th Quarters

c coo
* E
9. 6 e
a  t r t

JC-l l x X x X X X K K
JC-3 lx X x x
ELD.l lr X
w79-10-18 X++
N2-1(98-2-11 x
N204-1 X
N204-2 x
,v994-1 x

)8-1-5 X
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TABLE 2.3.7-3
MONITORING STATION IDENTIFICATION

ECCLES CANYON/MUD CREEK DRAINAGES

MINE DISCHARGE STATIONS - 4 Stations
CS-12 (Mine #3) CS-14 (Mine #1) MD-1 (Composite CS-12 & CS-14)
SRD-1 (Total Mine Site Discharge to Eccles Creek/Scofield Reservoir)*

FRENCH DRAIN STATIONS - 1 Station
cs-13

STREAM STATIONS .13 Stations
cs-3 cs-6 cs-g
cs-21 vc-6 Vc-g

STREAM STATIONS - 12 Stations

cs-7 (F-5) CS-8

HUNTINGTON CANYON

cs-10 cs-16 cs-17
UPL-10 F-10 EL-1

WASTE ROCK DISPOSAL SITE

cs-11
vc-10

cs-19
vc-11

s13-7

524-1 Sulfur

3-290

8-253

w79-26-1

w20-4-1

JC-1

w08-1-5

w17-1

cs-20
vc-12

cs-24

cs-18
EL-2cs-22 cs-23

STREAM STATIONS -4 Stations
WRDS #1 WRDS #2 WRDS #3 WRDS #4

GROUNDWATER STATIONS
SPRINGS - 26 Stations

s10-1 s12-1

s22-5 522-11

s35-8 536-12

wQ3-41 WQ3-43

s13-2

s23-4

2413

wQ4-12

WELLS (MONITORING) - 1 Well Stations
w79-10-18 W79-14-2A

92-91-03 W2-1(98-2-1)

w99-21-1 W20-28-1

91-35-1 ELD-1 (Total of JC-
1 and JC-3).

WELLS, CULINARY -Referenced but not monitored

s14-4

s24-12

wQ1-39

WQ1-1

s15-3

s26-1 3

WQ3-6

s17-2

s34-12

wQ3-26

w79-35-18

w99-4-1

91-26-1

w79-35-1A

w20-4-2

JC-3

w13-1 w13-2 w17-3 W24-1

NATIONAL POLLUTTON DTSCHARGE ELtMtNAT|ON SYSTEM (NPDES)
001 PortalArea 002 Loadout Area 003 Waste Rock Area 004 Winter Quarters JC-3 James Canyon

* Sites are monitored for total flow only and the results are reported to the Division on a monthly basis.
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March 1999 leve1s .  Data  co l lec ted  w i l l  be  inc luded in  the  mine 's  annua l  repor t .

In  December  2009 as  par t  o f  the  UPDES water  d ischarge permi t  renewaf ,  an  ou t fa l l

(004)  was added in  w in te r  euar te rs  Canyon in  an t ic ipa t ion  o f  the  Win ter  Quar te rs

Vent i l -a t ion  Fac i l i t y  (WQVF)  cons t ruc t ion .  The Out fa l l  i s  permi t ted  to  d ischarge bo th

storm water and mine water. A numeric hydrologic model using FfowMaster was conducted

by  Ear th fax  Eng ineer ing  (Append ix  A-1 ,  Vo l -ume 2) .  The mode l  ind ica ted  approx imate ly

6 ,200 ga l lons  per  minu te  (gpm)  coufd  be  added to  Win ter  Quar te rs  Creek  w i thout  the

v e l o c i t y  e x c e e d i n g  f i v e  ( 5 ) f e e t  p e r  s e c o n d  ( f p s ) .  V e l o c i t i e s  b e f o w  5  f p s  a r e

cons idered non-eros ive  and shou ld  no t  impact  the  c reek .  In  the  event  d ischarge f rom

O u t f a l f  0 0 4  r o u t i n e l y  e x c e e d s  5 , 2 0 0  g p m  a d d i t i o n a l  a r m o r i n g  t o  t h e  o u t f a l l  l o c a t i o n ,

and inves t iga t ion  o f  the  impacts  to  Win ter  Quar te rs  c reek  w l I f  be  in i t ia ted .

2 . 4 . 3  S e d i m e n t  y i e l d

Prior to March 1999, the Skyl ine project area had a sediment yield which averaged

approx imate ly  0 .44  acre- fee t  per  square  mi le  per  year ,  based on  methods  deve loped by

the  Pac i f i c  Southwest  In te r -Agency  Commi t tee  (19G8)

(Vo lume A-1 ,  Hydro logy ,  page 49)  .  Th is  conver ts  to  a  to ta l  annua l  y ie ld  o f  I .25

acre- fee t  o f  sed iment  to  the  Pr ice  R iver  Bas in  and 3 .07  acre- fee t  o f  sed iment  to  the

San Rafae l  R iver  Bas in .  The major i t y  o f  th is  sed iment

is yielded as suspended sediment, with only a small  fract ion occurring as bedload.

After March of L999, the sediment yield to the Price River basin through Mud Creek

increased by approximately 7?. This increase in foad was determined by the Division

using the results of TSS monitoring at Va1tey Camp sites VC-1 and VC-9 on Mud Creeks

and Skyl ine site CS-5 on Eccles Creek. The Division calculated an average sediment
r r ia r^  r^ r  E^^ Ies  and Mud.  Creeks  a t  2 ,7L0 tons /year  p r io r  to  March  L999 and 2 ,908

tons/year since March 1999 through ,June of 2002. The sediment yield wil l  be

monitored for Eccles and Mud Creeks and reDorted each year in the mine's annulal

rannr l -

The suspended load in the stream f low of Eccles and Mud Creeks is being monitored as a

result of the increased mine discharge. In addit ion to the stat ions already monitored on

Ecc1es Creek as part of the exist ing monitoring program, six new sites have been added.
T h e s e  s i t e s  a r e  M C - 1 ,  M C - 2 ,  M C - 3 ,  M C - 4 ,  M C - s  a n d  M C - 5 .  A s  d i s c u s s e d  i n  t h e  p r e v i o u s

sec t ion ,  the  s i tes  a re  mon i to red  fo r  TSS.  The f i rs t  sampl ing  o f  these s i tes  occur red  i .n

June 2002 and the resul-ts reported to the Division. No signif icant j-ncrease to the TSS

levels above background were noted during

the in i t ia l  sampl ing.  (S i te  MC-5 is  located on Mud Creek above the

conf luence wi th  Ecc les Creek and assumed to represent  background) .

2-43a
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In  201,0  due to  the  add i t ion  o f  the  Win ter  Quar te rs  Vent i l -a t ion

Fac i l i t y  (WQVF)  a  var iance o f  the  100 foo t  s t ream buf fe r  zor re  was

t . rc . rocc2r \ /  Tn  COnSj_dera t j_On Of  the  var iance,  the  WQVF pad

incorpora ted  the  fo l low ing  e lements  in  the  des ign  to  address  sed iment

y ie l d :

-  A11 d is turbance is  a min imum of  two Q) s t ream widths

s t ream e l im ina t i nq  a  need  fo r  a  S t ream A l te ra t i on  Perm i t .
- Drainage from t.he upper undisturbed road was improved

s to rm run  o f f  t o  t he  s i t e .
-  A sedj -ment  pond wi th  associated UPDES permi t  has been

any storm water  enter ing the s i te  wi l - l -  be t reated pr ior  to

-  ASCA 's  37  and  38  a re  es tab l - i shed  to  t rea t  d i s tu rbed

water  runof f  unt i l -  vegetat ion is  re-establ - ished and the

i s  ope ra t i -ona l .

from the

to  m in im ize

designed that

d i scha rge .

area s torm

sediment pond

2 .4 .4  Mon i to r i ng  P rog ram

The surface water monitoring program outl ined in this section has been

updated based on the f indings and conclusions of the 1996 PHC by Mayo

and Associates and as a resul t  o f  a  cooperat ive ef for t  between the

operator ,  the Div is ion,  and the Forest  in  an ef for t  to  bet ter

understand and monitor the effect of increased ground water inf lows to

the mine and mine d ischarge.  I t  incorporates pract ices designed to

provide the baseline data necessary to val idate the determination of

the probable hydrologic consequences of proposed and exist ing mining

and rec lamat ion operat ions.  The program also is  des igned to meet  s i te

speci f ic  requi rements and have the f lex ib i l i ty  for  change i f

necessary.  Speci f ic  a t tent ion has been g iven to  insure that  proper

upstream and. downstream monitoring is included within the monitoring

program for al l  disturbed areas, and that adequate sampling of

potent ia l ly  impacted f low regimes is  completed.  Select ion of  the

moni tor ing s i tes was an arduous process us ing the fo l lowing cr i ter ia .  An
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surface water stations in Eccl-es canyon were sampled more frequently than those on
Hunt ington Creek d.ur ing the in i t ia l  phases of  min j_ng.

Eccles Canyon st ream stat ions are shown

those const i tuents ident i f ied rn Tables 2

T a b l e  2 . 3  . i  - ] - .

on  Tab le  2 .3 .7 -3  and  a re  ana l yzed  fo r

.3 .7 -2  w i t h  an  annua l  mon i to r i ng  as  pe r

st ream moni tor ing stat ion cs-24 was added in winter  Quarters canyon,  wi th the
addi t ion of  sed' iment '  pond d ischarge point  upDES-o04 f rom the winter  euar ters
ven t i ' l a t i on  Fac i l i t y .  s t ream s i t e  cs -  24  l s  l oca ted  downs t ream o f  t he  ven t i l a t i on
Faci l i ty  pad,  and uPDES-004 represents the d. ischarge f rom the pad s i te .  sampl ing
F  r o n t t a n n ,l lEyqs r ruy  and  ana l ys i s  a re  ] oca ted  i n  Tab les  2 .3  . 7  _ I ,  and .  2  . 3  . 7  _2 ,  respec t i ve l v .

sampl ing wi l - ]  cont inue at  a l - I  sur face water  s tat ions throughout  the post-min ing
per iod and unt i l -  the rec lamat ion ef for t  is  determined successfu l -  by the regulatory
author i ty '  samples wi l l -  a lso cont inue to be analyzed.  for  the parameters out l ined

. ^  
i n  T a b l - e s  2 ' 3 ' 7 - L ,  2 . 3 . 7 - 2 ,  a n d  2 . 3 . 7 - 3 4  t h r o u g h o u t  t h e  p o s t - m i n i n g  p e r i o d ,  u n l e s s

I t  deret ions in  the l - is t  o f  parameters is  determined to be approprr-ate.

severar monitoring stations were added to the monitoring schedule with the
l-ncorporation of the North Lease Tract. cs-L9 and cs-2L have been add.ed to
monitor the quantity and quality of the water in woods canyon creek and cs-20 has
been added to monitor t.he quant.ity and quarity of the water in winter euaruers
creek -  moni tor ing both min ing upst . ream and water  qual i ty  upstream of  the winter
Quarters Vent i fa t ion Faci l l ty  (WQVF) cs-24 was added in winter  euar ters creek
be]ow the (wQvF) to moni tor  any af fects associated wi th the pad.

As par t  of  the skyr ine Mine subsidence moni tor ing p]an,  to ta l  o f  42 new water
mon i to r i ng  s i t es  have  been  i den t i f i ed  i n  t he  No r th  Lease  a rea  (p la te  2 .3 .6 -2  Tab le  2 .3 .7 -
2A) '  s i tes NL-1 through NL-42 have been selected to moni tor  f l -ows on the perennia l
reaches of both winter Quarters and wood.s canyon drainages one year prior to , durrng.,
and one year  fot lowing longwal t  und.ermin ing of  the perenniar  sect ion of  s t ream
'  The s i tes wi l - l  be moni tored monthly  in  June throuqh october.  r f
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The water consumed in operating underground equipment, dust suppression, and evaporation is
obtained from ground water sources within the mine. These underground water sources are not
connected to the surface waters in the area. Extensive research has been performed by the mine
to verify that water currently entering the mine is not coming from the surface or depleting surface
waters. The recent July 2002 Addendum to the PHC presents data supporting this statement.
The data suggests the water intercepted underground is at least 4,000 to 25,000 years old and,
based on the results of tritium analyses from most of the mine waters, does not typically contain
water that has been exposed to the atmosphere in the past 50 years. Additionally, the steady rate
of decline in
ground water levels in monitoring wells within the permit area and the results of age-dating the
ground water inflows to the mine indicating the water is not getting appreciably younger, suggests
that the aquifer is not receiving significant recharge of "young" surface waters.. Continued
monitoring by the mine of the surface waters and seeps and springs flows in the permit and
adjacent areas have shown no discernable impacts due to the increased mine inflows that were
encountered in March 1999 and have continued through November 2OO2. lt is the operator's
position that the water consumed in operating Skyline Mine is not depleting surface water
sources. In fact, there is an overall net gain to local river systems discharging to the Colorado
River as a result of Skyline Mine discharge.

In anticipation of the \Ninter Quarters Ventilation Facility being constructed, a discharge point
(004) was added to accommodate both storm water and mine discharge into \Ninter Quarters
Creek in 2009. A numeric model study conducted by Earthfax Engineering (Appendix A-1,
Volume 2) indicates \Mnter Quarters Creek can receive a maximum discharge of 6,200 gpm while
nOt being erosive tO the creek. rn the event discharge from outfall 004 routinely exceeds
6,200 gpm addi t ionaL armor ing to the out fa l f  focat ion and invest igat ion of  the

impacts to Winter  Quarters creek wi l I  be in i t ia ted.

The following information is supplied as required by the Windy Gap process as it applies to
existing coal mines in the Upper Colorado River basin:
Mine Consumption: (culinary well - Water Right 91-5010) =41.69 ac-ft (2OO4 consumption)

Ventilation Consumption / Evaporation:
(assumes 70 deg. F, 60 total days annually,2Qo/o humidity air intake, 95% humidity air out-take;

air density difference of 0.001 lbs/ft )
(353,312 cu-fUmin) (.001X0.1198) = 42 gallmin'

= 11.21 ac-ft annually
Coal Producinq Consumption / Coal Moisture Loss:
- 6.1o/o Inherent moisture
- 8.54 7o run-of-mine moisture
- 2.44o/o moisture added to coal by cutting (8.54-6.1)
Projected 2005 Tonnage 237,500 tons
Projected 5 yr Average 1,898,672 tons

Tons water/year = (1,898,672)(0 .02441= 46,328 tons water/year
Lbs water/year = 92,656,000

Gallons/year = 92,565,000 (0.1198)='11,100,189 gallons/year
=34.06 ac-ft annually

Sediment Pond Evaporation:
Evaporation estimate calculation uses evaporation data from Pacificorp evaporation pan located
at Electric Lake spillway. Data was from 1998 through 2003.

Pond 001 (Mine Site) - 0.39 acre (surface area)
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Very little ground water was encountered while mining in the northern portion of the
existing permit area prior to the addition of the North Lease. The same geologic and
hydrogeologic conditions are anticipated to occur in the North Lease as occurred in the
northern port ion of the exist ing permit area (Mine 3). From 2005 through 2009 no
signif icant water was encountered in the North Lease. Selected surface discharges of
ground water and stream flows in the areas that could be impacted by mining activities
have been monitored. Mining related surface impacts include subsidence and the
ventilation facility in Winter Quarters Canyon (WQVF)in the North Lease area. The WQVF
wil l  be permitted to encompass approximately 7.93 acres with the disturbance being
treated with a sedimentation pond. The sole purpose of the faci l i ty wil l  be to provide
ventilation to the mine. lf impacts to the waters within the permit area are determined to
have occurred, mitigation will be implemented immediately using BTCA as described
previously.

There has been some concern that Electric Lake has been impacted by the inflows of
ground water to the Skyline Mine since 1998. As presented in the Addendum to the
Probable Hydrologic Consequences, July 2OO2 and updated in October 2OO2, April 2003,
and June 2004, a direct connection between the water in Electric Lake and the mine
inflows cannot be found. However, the water flowing into the 10 Left area of the mine and
discharging from the James Canyon JC-1 well contains a sl ight percentage of tr i t ium. No
other signif icant inf lows of ground water into the mine contained tr i t ium levels that would
suggest a modern component of recharge. As stated by Petersen (Appendix A,
Addendum to the Probable Hydrologic Consequences, July 2OO2, Updated October 2OA4:

"lt is calculated that the maximum modern component in the fault-related system
could range from approximately 6.9 to 12.4 percent. l t  is also apparent that since
routine sampling of the 10 Left groundwater system began in May 20Q2, the
percentage of modern recharge in the groundwater system has not increased.
Based on the potential modern recharge percentage calculations presented above,
it is determined that of the total inflow to the 10 Left region
(approximately 3,800 gpm), a maximum of approximately 262 to 471 gpm could
have originated as modern recharge. Inasmuch as Canyon Fuel has been pumping
approximately 2,2OO gpm from the 10 Left groundwater system into Electric Lake
since September 2OO1, the potential net impact to the Electric Lake watershed,
were it occurring, would be completely mitigated by the current pumping.
Additionally, groundwater that would not otherwise be available for use without the
pumping activity is being added to the watershed. Since October 2OO2, PacifiCorp
has increased the pumping rate at JC-1 to more than 4,000 gpm. Thus, currently,
the amount of groundwater being pumped into Electric Lake from JC-1 represents
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of riparian habitat, the Permittee commits to using the best technology currently available (BTCA)to

mitigate the damage. The repair efforts will be coordinated and agreed upon by Mine, DOGM, and USFS
personnel. Repairs related to disruption of a water supply are addressed in Section 2.5.3.

2.7.7 VEGETATION OF THE SGOFIELD WASTE ROCK SITE

The Scofield Waste Rock site was expanded in 2007 into areas (approximately 5.13 acres) that were

previously undisturbed by mining activities. In the 1990s the northern and eastern portions of the area

were disturbed with logging activities. Soils and Vegetation information that was collected in 1981-82 was

updated in 20Q7 with information specific to the Refuse pile expansion. The 2007 information is grouped

into two (2) separate reports, the first report summarizing the preliminary qualitative vegetation data with

the second compiling the remaining qualitative and quantitative data. Quantitative data was not collected

during the preliminary report due to the season of data collection (late Fall 2006). The 2007 reports

focused on baseline information for reclamation and identification of threatened and endangered species.

No threatened or endangered species were identified. The 1981-82 information is located in Appendix

Volume A-2, with the 2007 reports being located in Appendix Volume A-2, Volume 2, respectively.

Vegetation resources are protected and enhanced at the Waste Rock site through contemporaneous

reclamation of the site as it is being filled. The 2007 vegetation study established a reference area for a

reclamation standard and also insured no sensitive, threatened or endangered species exist at the site.

For additional information on revegetation of the site, see Sections 3.2.8 - Plan for Disposal of Waste

Rock, and 4.7 - Revegetation Plan of the M&RP.

2.7.8 WINTER QUARTERS VENTTLATION FACILITY

The Winter Quarters Ventilation Facility (WOVF) was necessary to provide ventilation for underground

mining located north of Winter Quarters Canyon. Both Soils and Vegetation information specific to the

WQVF site were collected in 2008 with a second revised report drafted in 2009. Plate 2.7.1-1a was

qualitatively updated in 2007. In 2008, a site-specific report focused on acquiring baseline vegetation

information for reclamation and identification of threatened and endangered species for the WQVF. The

revised report drafted in 2009 was necessary due to changes in the pad design that eliminated impacts to

the riparian areas. The modified pad design minimizes affects to the riparian areas by keeping the

disturbed arca a minimum of two stream widths from the stream bank (approximately 24 feet). In general,

the WQVF pad site encompasses a sagebrush and mountain brush south-facing hi l lside, and minimal

riparian areas that have had significant detrimental affects due to heavy livestock use and noxious week

infestation. Conversations with vegetation consultant Dr. Patrick Collins suggest successful revegetation

of the riparian areas is very likely due to the combination of vegetation species and available water. No

threatened or endangered species were identified. The vegetation report is located in Appendix A-2,

Volume 2. The vegetation report focused on the riparian areas is available on request.
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Huntington Creek has a diverse aquatic community with macroinvertebrate taxa representing all trophic
levels. The successful cutthroat trout spawning and high number of resident trout evidence the high
quality waters and habitat of Huntington Creek plus the ability of the macroinvertebrate community to

support quality fisheries. Cutthroat trout, according to Utah Division of Wildlife Resources (UDWR)

surveys, are increasing in numbers in Huntington Creek above Electric Lake. Trout produced in

Huntington Creek provide an important part of the total number of fish in Electric Lake.

Winter Quarters Canyon Creek

As indicated in the 1995 environmental assessment prepared by the Forest Service and the Bureau of

Land ManagementWinters Quarters Canyon Creek has a moderate population of macroinvertebrates.
Perennialflow in the canyon has produced Stonefly larvae as far up as Box and Bob's Canyons. Mayfly

nymphs were also found present in waters tested. Cutthroat trout were found within the creek east of

the Forest Boundary on June 7, 1994 indicating fish are likely within perennial sections of the creek

containing significant flows. A survey conducted in Winter Quarters Canyon Creek in October 2002

indicated similar conditions and species (See Appendix Volume A-3, Volume 2). The Winter Quarters
Venti lat ion Facil i ty pad was specif ical ly designed to minimized any potential impacts to the stream. The
pad was designed to stay a minimum of two(2) stream widths from the stream, ( or approximately 24

feet), thus maintaining a bufferzoneand avoiding impactsto boththestream and riparian areas. The

macroinvertebrates are monitored on a scheduled basis to insure the health of the stream (see Plate

2.8.1-1for locations, Table 2.8-1afor monitoring frequency). Referto Section2.4.3 - sedimentyield and

next section for measures implemented to construct in the stream buffer zone.

Woods Canyon Creek

As indicated in the 1995 Environmental Assessment, Mayfly nymphs were found within the upper
portions of Woods Canyon Creek in higher quantities than those found within Winter Quarters Canyon.

Stonefly larvae were also found as high as the fork in the stream near the center of Section 34 (T 12

S, R 6 E). No fish were seen during the 1994 field survey although some may have been present. A

survey conducted in Woods Canyon Creek in October 2002indicated similar conditions (See Appendix

Volume A-3, Volume 2).

UP Canyon - Scofield Waste Rock site

The Scofield Waste Rock site is located in UP Canyon at the confluence of two ephemeral unnamed

drainages. No aquatic wildlife habitat has been noted in either drainage.
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Project lmpacts on Fisheries Resources

The surface facility disturbances in the portal area encroached on sections of all three upper Eccles Creek forks. In
orderto reduce sedimentation of these stream segments and the main stream, the tributaries and a section of Eccles
Creek proper immediately below the tributary confluences were diverted into closed culverts. This modified
approximately 4,200 feet of total stream habitat but did not reduce available fish habitat since fish were not found
above the U.S. Forest boundary, prior to the diversion. Downstream drift of macroinvertebrates from the upper
reaches of these forks still occurs as before.

At the coal loadout facilities near the mouth of the canyon (Station ECOS), approximately 600 feet of stream was
moved to the north into a new channel. The new channel is 100 feet shorter but has nearly the same gradient (3 feet
additional vertical drop/1,000 feet horizontal channel).

Degraedation of Eccles Creek between the National Forest boundary and the coal loadout facilities should continue
to be minimal since road and conveyor plans were developed and are being implemented to minimize effects on the
stream.

Water being discharged from the mine is augmenting the Eccles Creek stream flow. This increased stream flow is
especially beneficial during summer months when normal stream flows are low. Water temperatures are also
moderated by this increased flow.

There should be little impact on Huntington Creek above Electric Lake. lmpacts to date have been associated only

with the construction of a new UDOT highway. Sediment control measures minimized the impact during the

construction activity.

Prior to construction of the Winter Quarters Ventilation Facil ity (WOVF) silt fencing or similar best management
practice wil l be installed along the entire length of the construction zone to minimize sediment and debris from entering
the creek Once construction is complete and other sediment controls are installed, these siltation structures wil l be

removed. During the l ife of the WQVF pad, long term sediment control wil l be implemented thorough a sediment pond

(UPDES discharge point  004) .

At this point in time there are believed to be no other potential impacts on either Winter Quarters or Woods Canyon

Creeks

R
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magnification. The mean, standard deviation, density per square meter, and standing crop will be
calculated and estimated using the same methods as in previous analysis.

Calculations of the USFS Biotic Condition Index (Winget and Mangum 1979) will be completed using the

abundancesof the benthictaxato generatethedominanceweighted communitytolerantquotient (CTQd).

The predicted community tolerant quotient (CTap) will be calculated using water chemistry data provided

in Winget (1972) for the Huntington Creek drainage.

Cluster analysis will be run using the Bray-Curtis dissimilarity index with the UPGM clustering algorithm.

Winter Quarters Canyon and Woods Canyon Creeks

From Fall of 2002 through early Summer of 2004 fish and baseline macroinvertebrate data for the
perennial reaches within Winter Quarters Canyon and Woods Canyon Creeks in the North Lease area

were gathered. Copies of the reports are included in Appendix Volume A-3, Volume 2.

A macroinvertebrate survey of portions of Winter Quarters Canyon and Woods Canyon Creeks will be
performed twice a year for two consecutive years and then every third year thereafter or for a period

determined by Canyon Fuel Company, LLC, DOGM, USFS, and the DWR, to be long enough to provide

data to establish population trends. This survey will be performed in the fall and spring of each year on

or about the same date.

ln 2010 the Winter Quarters Ventilation Facility (WOVF) was added to the permit area approximately lz

mile downstream of the existing macroinvertebrate monitoring stations. Consultation with Dr. Shiozawa

who directs the Skyline marcoinvertebrate monitoring program, indicated the port ion of stream in the

vicinity of the WQVF pad is not conducive to a macroinvertebrate study due to low gradient and

inundation of f ine sediment. He recommended a electro-f ishing monitoring program which is outl ined

later in this section.

The following methods have been and will be used for macroinvertebrate sampling. Slight variations to

the methods may occur during the field work or based on comments from regulatory agencies.

Three benthic sites will be sampled in each creek. Following the first survey a map with these stations

will be prepared and submitted with the next sample report (included in the following year's annual report).

Quantitative samples will be taken with a modified box sampler. The samples taken will be field

preserved in70% ethyl alcohol and returned to the laboratory for processing. The samples will be sorted

and invertebrates identified to the lowest possible taxonomic level using the keys of Merritt and Cummins

(1996). Those of questionable identity will be further examined and identified under magnification. The

mean, standard deviation, density per square meter, and
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standing crop will be calculated and estimated.

Calculations of the USFS Biotic Condition Index (Winget and Mangum 1979) will be completed using the

abundances of the benthictaxa to generate the dominance weighted communitytolerant quotient (CTQd).

The predicted communi$tolerant quotient (CTap) will be calculated using water chemistry data provided

in Winget (1972) for the Huntington Creek drainage.

Cluster analysis will be run using the Bray-Curtis dissimilarity index with the UPGM clustering algorithm.

An electro fishing study was conducted in 2002 to examine 1) the species present in Winter Quarters

Canyon; 2) determine if fish were present in Woods Canyon; and 3) determine how far upstream fish

extended into either canyon. The onetime survey was conducted on request by the U.S. Forest Service

(See Appendix A-3, Volume 2 for report).

Based on the addition of the Winter Quarters Ventilation Facility, beginning in 2010 two (2) electro fishing

sites were established Winter Quarters Creek. Two sampling runs (150 meters in length), one upstream

and one downstream of the WQVF pad, will be tested on an tri-year basis to monitor the general aquatic

health of Winter Quarters Creek. Sampling is minimized to every third year to reduce the stress on the

fish population. Emergency sampling could be implemented on an as-needed basis.

The above described macroinvertebrate studies will continue for two years after active mining and

subsidence stops in the applicable drainages unless statistical analysis demonstrates impacts have

occurred or may occur to these streams. ln the event subsidence causes quantifiable damages to fish

populations, stream flows, or other negative impacts on fish or wildlife habitat, the mine will identify,

research and implement measures sufficient to correct the problems. lf monitoring data suggests

potential adverse impacts have occurred but cannot be conclusively demonstrated by the three years of

collected data, a new monitoring plan to determine the type and extent of the impact will be developed

by DOGM, DWR, USFS and Skyline Mine. The additional monitoring willcontinue until such impacts are

either demonstrated or dismissed by joint consent of DOGM, DWR, USFS, and Skyline Mine. Areas

where there is potential for habitat loss from subsidence are shown on Plate 4.17 .3-1a. The consumption

rate of water from mining activities is provided in Section 2.5.2.

Future aquatic monitoring is planned only on an as needed basis. Need will be established in conjunction

with UDWR personnel and will be required only in case of a major perturbation in fish populations or other

anomalous conditions. Monitoring data will be reviewed for mining related

impacts, and, if found, a mitigation plan will be developed in conjunction with UDWR and UDOGM

personnel. The Permittee will cooperate with UDWR in the investigation of any such conditions. This

approach to future monitoring is consistent with the requirements recommended by the UDWR, Price

office.
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2.9.5(a) Winter Quarters Ventilation Facility (WOVF)

Considerable work studying the wildlife has been conducted in Winter Quarters Canyon,
whether associated with the North Lease area of mining or exploration drilling. Various
wildlife surveys have been conducted every year from 2005 through 2008, with surveys
specifically conducted in the vicinity of the WQVF pad site in 2008 and 2009. To
summarize the affects of the WQVF surface disturbance on wildlife, a summary report
was drafted by Tetra Tech in 2009, and an additional survey by Western Land Services.
Both studies are provided in Appendix A-3, Volume 2. The following briefly identifies
the wildlife, their status, and the location of detailed analysis:

- Herpetofauna: 2005 Mt. Nebo report (Appendix A-3, Volume 2); Minimal effects.

- Mammals: 2009 Tetra Tech report (Appendix A-3, Volume 2); Minimal effects.

- Game Species: 2009 Tetra Tech report (Appendix A-3, Volume 2): Minimal effects.

- Goshawk, Flammulated Owl and other Wildlife report (Appendix A-3, Volume 2);
Minimal effects / no owls found

- T&E Species: 2006 through 2009 Tetra Tech reports (Appendix A-3 Volume 2) None
found.

- Noise:2009 Tetra Tech report; Minimal effects

- Habitat Loss: Minimal temporary habitat loss when compared to the extent similar
habitat in the surrounding area. The total affected area will be limited to
approximately eight (8) acres that will be returned to the pre-disturbance habitat at
reclamation.

Significant portions of the area have been previously disturbed through logging, grazing,
and historic mining uses. During development of the facility, daily activity will include
vehicle traffic and construction activities. After construction, the use of the canyon will
return to historic uses, with only an exhaust fan operation remaining. The WQVF will not
be accessed on a regular basis, most inspections of the fan and associated facilities will
be via underground access. The road is not operational for year-round use after
construction. Access will be limited by a locked gate.
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2.9.6 WILDLIFE OF THE SCOFIELD WASTE ROCK EXPANSION (-5 ac.)

The Scofield Waste Rock site expansion encompasses approximately 5.13 acres of ground

previously undisturbed by mining activities. The remainder of the approximately 37.5 acre

Waste Rock permit area was a pre-SMCRA, pre-disturbed site.

Because only a minimal amount of acreage is anticipated to be disturbed at one time

(approximately 3 acres) - and consistent with historic use of the site, little or no effect to the

resident wildlife is expected. However, a review of the existing information in conjunction with

additional studies was conducted.

lmpact Analysis

The Waste Rock site is adjacent to the town of Scofield, Utah, and is considered a limited value

wildlife use or'occasional use area' since the area is used minimally as a big game migratory

area. Figures 2.9.1-A and2.9.2-B illustrate the summer range, winter range, and migratory

routes for both elk and Mule deer. Utah Division of Wildlife personnel Leroy Mead, visited the

site in April 2007 and conversed with Utah Division of Oil, Gas, and Mining personnel in

September 2007 indicating impacts to big game would be minimal.

lmpacts to Herpafuna are minimal because the drainages in the arca arc both ephemeral and

the expansion activities do not add any additional impact to the stream courses.

A raptor survey was conducted in 2007. Two red-tailed hawks were encountered within a 114-

mile of the site, but no goshawks were observed. An apparently inactive nest located

approximately 1/8-mile west-southwest of the site was observed. This nest was not noted during

a similar survey conducted in 1995. Skyline Mine has committed to observing the nest in 2008

to determine any use or activi$. Findings will be reported in the Annual Report.

Threatened & Endangered Species

ln 2007 the site was assessed for incidental species observations for the presence of

threatened, endangered and special status species, management indicator species and

important habitat (including elk calving, mule deer fawning, and sage grouse breeding and

nesting) and migratory bird use with the project area. Findings of the surveys support extension

of the Waste Rock area. The Scofield Waste Rock site does not have the correct habitat (too

high of elevation) for the threatened and endangered species listed for Carbon county, Utah.
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July 1 , 2005. Details of the method of the survey are outlined in Appendix A-2, "Biological Studies in

Winter Quarters Canyon Creek and Woods Canyon Creek - A Study Plan". Results of the survey will

be provided in Appendix A-2, Volume 2 when completed.

Raptor surveys were conducted in 2005,2007,and 2008 in the Winter Quarters area associated with

drilling programs. Those surveys and the presence or lack of presence of raptors has not prohibited

our work in the area. The raptor surveys are located with the respective exploration permits for each

year. A summary report addressing the affects on raptors with the addition of the Winter Quarters

Ventilation Facility is included in Appendix A-3, Volume 2. In 2009, an additional survey of the Northern

goshawk, flammulated owl, and other comprehensive wildlife was conducted with similar results. No

long term detrimental affects associated with the ventilation facility are anticipated.

THREATENED & ENDANGERED SPECIES

No threatened or endangered species have been documented in studies surrounding the Winter

Quarters Ventilation Facility that would prohibit construction. See Appendix A-2, Volume 2 and

Appendix A-3, Volume 2 for reports.
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SOILS OF THE NORTH LEASE TRACT AREA

No su r face  d i s tu rbance  fo r  t he  No r th  Lease  a rea  was  o r i g i na l l y  p roposed .  I n  2009  the
M&RP was  mod i f i ed  t o  i nc lude  the  Win te r  Quar te rs  Ven t i l a t i on  Fac i l i t y  (WQVF) .  P r i o r

t o  t he  WQVF cons t ruc t i on ,  a  rev iew  o f  t he  so i l s  i n  t he  a rea  f rom the  ex i s t i ng  So i l

Survey of  Carbon County,  Utah and USDA Forest  Serv ice were conducted.  The soi l  map

un i t s  i n  t he  su rvey  a re  p resen ted  on  Draw ing  No .  2 .7 .7 -Ab .

W i n t e r  O u a r t e r s  V e n t i l a t j - o n  F a c i l i t v  A r e a ( W O V F )

A  d e t a i l e d  d e s c r i p t i o n  o f  t h e  s o i l - s  i n  t h e  W Q V F  a r e a  i s  a v a i l a b l e  i n  A p p e n d i x  A - 2 ,

V o l u m e  2 ,  t i t l e d , " S o i l s  s u r v e y  f o r  t h e  p r o p o s e d  W i n t e r  Q u a r t e r s  v e n t  l o c a t i o n  n e a r

S c o f i e l d ,  U t a h " .  T h e  r e p o r t  u s e s  U n i t e d  S t a t e s  D e p a r t m e n t  o f  A g r i c u l t u r e  ( U S D A )  ,

N a t u r a l  R e s o u r c e s  C o n s e r v a t i o n  S e r v i c e  ( N R C S )  W E B  S o i l  S u r v e y  ( W S S )  u t i l i t y  a n d

a s s o c i a t e d  N R C S  s o i l s  r e p o r t s .  T h e  v e n t  f a c i l i t y  w i l l  d i s t u r b  a p p r o x i m a t e l y  1 . 5  a c r e s
^ t  r ^ ^ ^ ^ l 1  n ^ -o r  r o p s o r - r - .  s a s e d  o n  t h e  s o i f  s u r v e y  1 - 2  f e e t  o f  s u i t a b l e  s o i l  a n d  s u b s o i f  w i l l  b e

" . p - t - a . d ,  
s t o r e d ,  m a r k e d  w i t h  a p p r o p r i a t e  s i g n a g e  f o r  p r o t e c t l o n .  T h i s  m a t e r i a l  w i l l

h a ' a a d  A l , r i h d  r e c l a m a t i o n  o f  t h e  s i t e .  D u e  t o  t h e  l i m i t e d  a m o u n t  o f  A  h o r i z o n

mater ia l  iaen t i f iea  i -n  the  survey ,  depth  o f  the  sa lvaged mater ia l  w i l l  be  based on
l ^ * t s L  ^ €  ^ :  - ^ :  E :  -us1 ,u r r  v r  D ry r r r r r cd r l t  r ock .  A t tached  to  t he  so i l s  repo r t  a re  t he  ana l ys i s  o f  t he  so i l - s

c o l l e c t e d  d u r i n g  t h e  s u r v e y .  S e e  S e c t i o n  4 . 6 . 4 . I  f o r  a d d i t i o n a l  i n f o r m a t i o n

conce rn ing  the  Topso i l /Subso i l  Hand l i ng  p1an .

U .  P .  &  L .  T r a c t

The  so i l s  f o r  t h i s  a rea  a re  c l ass i f i ed  i n to  s i x  g roups  as  de te rm ined  by  Dan ie l  M .

La rsen ,  U .  S .  Fo res t  Se rv i ce .  The  fo l l ow ing  a re  t he  so i l  t ypes :  1 )Pando  -  Ade l

Fami l i es  Comp lex ,2 )Bundo  -  Lucky  S ta r  -  Scou t  Fami l i es  Comp lex ,  3 )Ade l  -  Mer ino

Fami ly  Complex,  4)Gateway -  Adel  fami l - ies Complex,  5)Lucky Star  -  Adel  Fami l ies

Complex,  and 6)Lucky Star  -  Bundo -  Adel  Fami l ies Complex.

Pando -  Consists  of  deep,  wel l  dra ined,  moderate ly  permeable soi ls  on mounta in s lopes.

The soi ls  are formed f rom col - luv ium f rom sandstone and shale.  Slopes are 30 to 60
pe rcen t .  So i l s  a re  c l ass i f i ed  as  l oamy-ske le ta l ,  m ixed  Bo ra l f i c  C ryobo ro l l s .  A1  i s

zero to four  inches of  dark gray ish brown loam; very dark brown moist ;  moderate f ine
g ranu la r  s t ruc tu re ;  s l i gh t l y  ha rd ,  f r i ab le ,  s l i gh t l y  s t i cky  and  s l i gh t l y  p las t i c ;  many

very f ine and f ine roots;  10 percent  gravel ;  s l ight ly  ac id;  c lear  smooth boundary.  A2

is four  to l -1 inches of  gray ish brown cobbty 1oam, very dark gray ish brown moist ;  weak

med ium subang le r  b locky  s t ruc tu re ;  s l i gh t l y  ha rd ,  f r i ab le ,  s l i gh t l y  s t i cky  and

s l i gh t l y  p las t i c ;  f ew  ve ry  f i ne ,  f i ne ,  and  med ium roo ts ;  10  pe rcen t  g rave  and  10

percent  cobbles;  moderate ly  ac id;  gradual  wavy boundary.  E is  l -1  Lo 23 inches pale

brown very cobbly s i l t  1oam, brown moist ;  weak medium subangler  b locky st ructure;
a n f l -  f r i  r l . r ' l  a  rEv !L ,  ! r r qv re ,  s l i gh t l y  s t i cky  and  nonp las t i c ;  f ew  ve ry  f i ne  and  f i ne  roo ts ;  20

percent  gravel  and 30 percent  cobbles;  moderate ly  ac id;  gradual  wavy boundary.  Bt  is

23 Lo 45 inches of  very pale brown extremely cobbly c lay 1oam, yel lowish brown moist ;

moderate medium subangler  b locky st ructure;  and,  f i rm st icky and

R e v i s e d :  7 2 -  3 0 - 0 9 2-720  ( c )



Recreation

Recreational use of the lease area affected by surface operations consists primarily of hunting big

game, game birds, and small game species; fishing in Eccles Ganyon below the portal area; from the

south fork to the mouth of the canyon sightseeing, snowmobiling, and cross country skiing. Limited

camping and picnicking also occurred in the mouth of Eccles Canyon (U.S. geological Survey, 1979).

Eccles Canyon Road provides the only direct access from Scofield Reservoir to Huntington Canyon

and is used as an access route from the Scofield Reservoir recreation area to the recreational use

areas at higherelevations in the northern end of the Wasatch Plateau (U.S. Geological Survey, 1979).

Natural Gas Transmission

A natural gas pipeline traverses the permit area from southeast to northwest. Additionally, an

abandoned gas well is located in the Eccles Canyon portion of the permit area. A small building

associated with Gas Well No. 8 is located in Eccles Canyon. The location of these features are all

shown on Map 2.12.1-1.

Forestry

Forest uses are limited primarily to cutting firewood and fenceposts. Occasional timber sales from

National Forest lands are made to salvage insect-killed spruce timber. One such sale, totalling 2.5

million board feet, was made in the Kitchen Creek drainage basin on the west side of the coal lease

area in 1977.

Private Land - Winter Quarters Canyon

Both current (2009) and historic Land uses of private land in Winter Quarters canyon are varied and

include grazing, wildlife habitat, recreation - primarily hunting big game, game birds, and small game

species, forestry or timber production, and mining related activities. Addition of the ventilation facility

in 2010 is consistent with the historic uses.
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Plan"forthe Manti-LaSal National Forest, (1986). The spruce-flrtimbertype contained approximately
1 0,000 board-feet per acre and the aspen timber type contains 5,300 board-feet per acre. Therefore,
within the affected area, there were approximately 201,000 board-feet of the spruce-fir timber and
93,800 board-feet of aspen timber.

Productivity
Sheep cunently gtaze the lease and permit areas in accordance with the sheep allotments as
speci f ied in Table 2.12.1-1.
The area proposed for disturbance in Winter Quarters Canyon for the Ventilation Facility pad was
assessed for productivity by Natural Resource Conservation Service (NRCS) Area Range
Management Specialist, Mr. Dean Stacy. The productivity analysis encompassed areas that will not
be affected with the pad design restricted to the south-facing slope with the disturbance being no
closerthan approximately 25-30 feet from the creek. His productivity assessment identified that due
to previous and current uses (grazing and logging), the area ranks low on the Potential Natural
Community Scale. Only the south facing slope (Mountain Big Sagebrush) was as productive as
anticipated (approximately 1,300 lb/ac). Both the Willow and Aspen communities were under-
productive with production estimates of approximately 800 lb/ac. (See NRCS report in AppendixA-2,
Vo l .2 ) .

Recreation

Recreational use of the area affected by mine surface operations and facilities is limited primarily to
sight seeing, fishing, hunting, snowmobiling and cross country skiing.

Eccles Canyon presently supports and is capable of supporting a self-reproducing population of
cutthroat trout from South Fork to the mouth of the canyon. The only time a fishery potential exists
above South Fork near the mine portal area is in the springtime when runoff volumes are highest
(Winget, 1 979). Similarly, the Winter Quarters Ventilation Facility (WOVF) has minimal (if any) impact
on the fishery due to the limited flow in the creek, and channel morphology in the pad area that is
dominated by riffles with an absence of pools and cut banks critical to fish habitat. A 25-30 buffer
zone exisits between the WQVF pad and Winter Quarters Creek providing adequate habitat.

Highway (SR-264) through Eccles Canyon provides the only access route between recreational
facilities in the north end of the Wasatch Plateau and the Scofield Reservoir recreation area. The U.S.
Forest Service states that Electric Lake has added a considerable amount of recreational traffic to
Eccles Canyon and that 1977 vehicle counts from June to the middle of October were approximately
22,000, which averages 160 vehicles per day. This number is increasing with the completion
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o
TABLE 2.12.2-1

GRAZING POTENTIAL FOR THE AREA TO BE AFFECTED BY
MINING SURFACE OPERATIONS AND FACILITIES

(Does not include State Highway SR-264)

Surface Facilities
Area

1. Portal Yard
Area

GeneralArea Land Area
Classification (Acres)

Spruce-Fir 16.47
Aspen 7.93
Sagebrush 2.50
Disturbed 8.50
Riparian 1.00

36.40

Aspen 3.2O
Sagebrush 5.77

8.97

Units
(AU)

0.0
114.0
84.0
0.0
38.0

236.0

32.0
151  .0

183 .0

126.0
0.0
1 .5

127.5

Grazing Potential
Animal Animal
Unit Month

Subtotal

2. Conveyor
Corridor

Subtotal

(AUM)

0.00
3.80
2.80
0.00
1 .30

7.90

1 .50
5.00

6.50

4.20
0.0
.05

4.25

__0,00

-0.00

1 .00

0.00

1 .00

3.80
3.80

23.4519.65

3. Railroad Grass-Forb 10.32
Loadout Area Spruce-Fir 3.50

Riparian .04

o Subtotal

4. Waste Rock
DisposalArea

Subtotal

13.86

Disturbed 12.81

Water Tank and Aspen

12.81

.26
Well Pads

-South Fork
Breakout

Subtotal

6.WQ Vent Pad

TOTAL

Spruce-Fir 0.0

1.22

Sagebrush 2.36
Subtotal 2.36

75.6273.26

1 8 . 0

1 1 4
1 1 4
678.5564.5

ADDITION TO TEXT

Table2.12.2-1 Page2-128 Section 2.12 Page2-128 Date3-24-
10  3

o
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2.14 PRIME FARMLAND INVESTIGATION

A pre-application investigation was conducted by the Permittee to determine if any prime

farmland would be impacted within the area of the proposed surface facilities in Eccles Canyon,

and within Woods and Winter Quarters Canyons of the North Lease Tract. Based on the

criteria in 30 CFR 783.27 paragraph (b), items 1 and 5, the Eccles Canyon area cannot be

classified as prime farmland. This opinion is substantiated by Dr. Therom B. Hutchings, State

Soil Scientist for the Soil Conservation Service (See Exhibit A).

A similar finding was made by the Natural Resources Conservation Service for the North Lease

Tract (See Appendix Volume A-2). As shown in the Exhibit, "no prime farmland or farmland of

statewide importance occurs on the recently acquired North Lease". Therefore, a negative

determination for prime farmland classification of the Skyline project area is requested.

Leland Sassor of the Natural Resource Conservation Service (NRCS) was contacted in

December 2008 concerning a Prime Farmland Determination in the location of the proposed

Winter Quarters Ventilation Facility. Provided the information, he researched the area and

confirmed (verbally) later that no Prime Farmland is identified in the area of the pad location.

This is consistent with eadier determinations.
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3.2 COMPONENTS OF OPERATION

3.2.1 Ponds, Impoundments, and Dams

Four (4) sedimentation ponds are included in the design of the Skyline Mine plan (Map 3.2.1-2b,

3.2.I-4, and 4.16.1-1B), and 3.2.4-3D. Each retention pond was originally designed to provide

adequate volume for sediment containment and also adequate volume for a theoretical 24-hour

detention ofrun-off resultant of a 24-hour, 10-year rainstorm. The minesite sedimentation pond also

contains additional volume to adequately treat mine water discharge. An engineer's certification to

meet requirements of R645-301-743-ll0 and R645-301-514 is located on all necessary designs and

calculations for the ponds in the appropriate appendices and inspection reports. A copy of this

certification will be retained at the minesite. Quarterly inspections are also retained atthe minesite.

All Inspections will meet the requirements ofR645-51 5-200. The location and design characteristics

for each of these three ponds are described in the following:

The sediment level will be determined by cross sectioning the sediment level through B-B' on Map

3.2.1-28 and through A-A on Map 3.2.I-4 atno greater than 3 year intervals. During sediment clean

out the pond may be drained of all water that will meet permit requirements. Water not meeting

discharge requirements will be hauled to the other sediment pond. Mine water discharge during

clean out of the mine site sediment pond shall by-pass the pond but shall still meet UPDES

Discharge Permit requirements. Sediments will be disposed of as outlined in Section4.16.

Mine Site Sediment Pond

A detention pond is located at the mine site adjacent to the crushing and truck loading station. It will

detain surface run-off from the 33.79 acres disturbed mine site area plus 2.69 acres of undisturbed

area, all of which reports to the sedimentation pond shown on Map 3.2.1-1. Precipitation from a

1O-year, 24-hour rainstorm is expected to be 2.43 inches. After
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event that immediately follows the 1 0-year , 24-hotx event. In this scenario, the discharge from the

spillway was calculated to be 6.60 cfs at a velocity of l.3 fps. The pond will also contain runofffrom

a 100-year, 6-hour precipitation event. This discharge is considered non-erosive, requiring no

erosion protection to the embankment.

State Regulation R645-301-746.340 indicates a sediment pond at a refuse site needs to be designed

and operated so that at least 90 percent of the water stored during the designed precipitation event

will be removed within a l0-day period following the event. In the event that a lO-year, 24-hour

precipitation event (1.99 inches) occurs and the level of the water is above the decant pipe after 10

days, the pond will be drained to the level of the decant pipe.

Volume 5, Section 14 provides calculations and designs for drainage control ditches for the Waste

Rock site. Analysis of Sedimentation Pond Capacity Following Waste Rock Expansion - April2007 ,
(Volume 5, Section 15a of MRP) provides a demonstration that the disturbed area ditches are

adequately sized to accommodate the pile expansion.

The required volume for annual sediment storage has been estimated-at 10,330 cubic feet (See

Analysis of Sedimentation Pond Capacity Following Waste Rock Expansion - April 2007 , Section

15, Volume 5aandMap 3.2.8-4). The 100 percent sediment 'clean-out' marker is the 8-inch decant

pipe located in the pond. The landowner representative has requested a pond be left as a stock

watering pond at reclamation (see Section 4.t2).

Winter Quarters Ventilation Facility Pond

A sediment pond will be located at the east end of the Winter Quarters Ventilation Facility site. The

pond is designed to treat the approximately 3.69 acres; 1.06 acres of disturbed area from the facility

and2.5 acres of undisturbed area above the site, respectively. Precipitation from a l}-year,24-hour

storm event has been calculated at2.08 inches. The required volume to provide the retention of the

runoff from the designed 10-year, 24-hour storm is calculate d at 4,182 cubic feet. (See Plate 3.2.4-

3D for pond designs and Winter Quarters Ventilation Shaft Pad Runoff and Sediment Control Design

Report - Volume 5, Section 24 for calculations).

The primary and emergency spillways were designed using a 10-year, Z4-hour and25-year, 6-hour

rainstorm events. Peak Stage during the l0-year ,24-hour event was determined to fill the pond to

the elevation ofthe primary spillway (8075.05 feet). A 25-year,6-hour event immediately following

the 1 0-year , 24-hour event would discharge at a rate of 1 .09 cfs with a velocity of 3.29 fps.
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The emergency spillway will not normally discharge during the design runoff events. However, assuming

the primary spillway was not functioning and the pond was assumed full to the emergency spillway crest

(8075.55 ft) priorto the occurrenceof a25-year, 6-hour storm event, the emergency spillway is calculated

to discharge 2.06 cfs with a velocity of 4.69 fps at the crest. This velocity is considered non-erosive.

The required volume for annual sediment storage has been estimated at 1,108 cubic feet. The 60 percent

sediment volume is at an elevation of 8071 .7 feet. The 100 percent sediment'clean-out'marker is at an

elevation of 8072.1 feet which corresponds to the elevation of the 6-inch diameter decant pipe.

3.2.2 Overburden and Topsoil Handling

A comprehensive discussion pertaining to this operational component of the mine plan is presented in

Section 4.6 - TOPSOIL AND SUBSOIL HANDLING PLAN.

3.2.3 CoalProcessins

Maps 3.2.3-I and3.2.3-14, are flow diagrams of the entire coal handling system. Designated capacities

representmaximumdesigncapabilitiesnecessarytohandlesurgesinthesystem. Theaveragethroughput,

a substantially lower figure, is reflected in the annual production schedule.

Run of Mine (R.O.M.) coal is brought out of the mines by conveyor belts and it is temporarily stored in

an 8,000 ton capacity concrete silo or the open coal storage area. As the coal is needed, it is transported

by conveyor belts to a crushing system and then to the overland conveyor that transports it to the railroad

loadout facility. Coal transported to the railroad loadout facility may go directly into the storage silos or

may be placed in the RLO open coal storage area. Some coal is still shipped by truck direct from the

truck loadout area. In the event of an emergency situation coal can be transported from the truck loadout

area to the railroad loadout facilitv.

Stoker Coal

A stoker coal circuit is located on the coal storage silos at the train loadoutarea. A stoker loadout storage

tank is located on

Revised: 12-30-09
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sedimentation pond has been provided for the treatment of runoff water from the disturbed areas.

A diversion channel is used to intercept runoff from the undisturbed hillside and route this water

around the facilities into Eccles Creek. Due to space limitations in this area, it was necessary to

divert the creek from its existing channel. This diversion was accomplished in such a manner as to

mitigate any damage to the surrounding environment.

Access Road Improvements

Approximately 2.5 miles of improvements were necessary to the existing access road paralleling

Eccles Creek. Improvements to this road resulted in a paved width of 34 feet designed to criteria

set forth by the UDOT which has been designated Utah State Highway No. SR-264.

The road improvements generally follow the alignment of the previously existing road. Grading

and maintenance operations along the previously existing road had re-channeled Eccles Creek in

some areas for considerable distances. The improvements to the access road also resulted in

improvements to Eccles Creek since the past practice of pushing dirt from grading operations into

the creek was eliminated. The new public road was constructed to bypass the mine portals and

facility area.

Embankments

Construction areas were generally overlain with 10 to 15 feet of colluvial materials. Geotechnical

investigations indicated that this material is stable for cut slopes of one foot horizontal to one foot

vertical (1h:lv) and at a depth not to exceed l0 feet (Volume A-3). Fill slopes are stable at 1.5 feet

horizontal to I foot vertical (1.5h:1v).

Winter Quarters Ventilation Facility

The Winter Quarters Ventilation Facility (WQVF) is required for ventilation of the underground

workings to continue mining north of Winter Quarter Canyon. The approximate 7 .93 acre

permitted area consists of a 20-foot diameter vertical shaft mounted with an exhaust fan, a 8-foot
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diameter escape shaft, and a decline slope/portal which provides both intake air and an emergency

escapeway for the mine. Other auxiliary features of the site include a substation providing power to the

fan, a mobile field office for emergency evacuation, a topsoil pile protecting the topsoil for reclamation,

and a sediment pond designed to treat the disturbed area stormwater runoff prior to discharging to

Winter Quarters Creek.

The WQVF pad construction will be initiated by constructing an auxiliary access road to the pad (see

plates 3.2.4-38 and-3E for road designs). The first construction phase on the pad will focus on creating

sufficient space to accommodate the electrical substation. A slope stability analysis addresses the

stability of the steep cuts on the north side of the pad (See Volume 5, Section 24 of M&RP - Winter

Quarters Ventilation Shaft Pad Slope Stability Analysis). Following the substation will be the extension

of the pad to provide access and sufficient space to start the construction of the Declined Slope. The

Declined Slope portal structure will be approximately2O feet wide by 12 feet tall, driven at a 16-18

degree slope for an approximate distance of 900 feet where it will intersect the underground mine

workings. Any material not stored underground or in the pad, will be shipped to the Waste Rock site

via a combination of private and Scofield City roads (See Appendix l18A for Road agreements).

Both the 20-ft and 8-ft vertical shafts will be approximately 300 feet deep and constructed using one of

two methods - either sunken from the surface using conventional methods or constructed from

underground using a raise-bore method (Figures 3.2.4a and 4b illustrate the completed shafts).

Conventional sinking will generate approxim ately 4,050 cubic yards of material that will be stored on

the surface within the WQVF pad or will be hauled to the Scofield Waste Rock site. Material generated

using the Raised bore drilling method will be stored underground with a limited amount of material

from the from the shaft collar to be stored on the surface.

Sediment control during construction will be treated with a combination of silt fencing, straw bales,

gravel filters, and other hard structures used as energy dissipaters until the sediment pond is

constructed.. In conjunction with the WQVF pad a sediment pond will be constructed to treat runoff

from the disturbed area prior to being discharged to Winter Quarters Creek.
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Disturbed area ditches are temporary and designed to convey runoff from a l0-year, 24-hour storm

event. The Undisturbed upper road ditch and associated culvert are considered permanent and were

designed to convey runoff from a 100-year, 6-hour storm event (See Plate 3.2.4-3D for pond

designs and Winter Quarters Ventilation Shaft Pad Runoff and Sediment Control Design Report -

Volume 5, Section 24 for calculations).
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3.2.11 (b) Winter Quarters Ventilation Facil ity

The Winter Quarters Ventilation Facility (WOVF) was required to improve ventilation for

underground mining north of Winter Quarters Canyon. The WQVF is located on a south facing

slope in Winter Quarters Canyon approximately two (2) miles west of Scofield, Utah, and

approximately 1l2-mile east of the United States Forest Service (USFS) boundary.

Access to the WQVF pad site is via an existing road up Winter Quarters Canyon. A road

extending approximately 500 feet from the existing road will be constructed to access the pad

site. Canyon Fuel Company, LLC. owns approximately 12.7 acres that encompasses the

WQVF site. As a provision in a seperate lease with the landowner, Canyon Fuel Company -

Skyline Mine has agreed to improve the existing road with upgrades of additional gravel and

drainage, while keeping with the general footprint of the existing road.

Power is being provided to the WQVF site by Rocky Mountain Power. Similar to the power

arrangement at the Eccles Canyon Mine site, Rocky Mountain Power policy dictated the

separation of responsibility would be at the connection to the electrical sub-station. The power

line corridor, l ine construction, and maintenance of the power l ine up to the sub-station remain

the responsibil i ty of Rocky Mountain Power.
As construction is init iated, topsoil and brush wil l be collectively salvaged, separated and stored

for reclamation purposes. Any large trees will be segregated as well for placement on the

topsoil pile or other interim habitat enhancement.

Initial construction will include an access road from the existing road to access the WQVF pad

site to create a pad for an electrical substation to provide power for further site construction.

Init ial drainage control wil l be established through concentrating runoff to ditches along the

access road as it is being developed. Sediment control along the road will be treated through a

combination of armoring of the ditch with rock, gravel f i l tering, and energy dissipaters. Areas of

drainage not reporting to a specific temporary ditch and representing sheet flow from the site will

be treated with silt fencing. Silt fencing wil l l ine the toe of the construction site serving as a

barrier between the construction site and the creek.

Once power is established at the site, further pad construction wil l continue with extending the

substation bench west to the location of the Declined Slope Portal for those activities to begin.

Material generated from boring of the slope will be used to create the remainder of the WQVF

pad. Construction of the Declined Slope is scheduled to begin in Spring 2011 with the Vertical

Shaft construction to begin in Spring 2012. Once pad construction is complete, the WQVF pad

and
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topsoil storage area will be fenced to prevent humans or animals from accessing the facility.

O All disturbed area drainage from the WQVF pad will report to the sedimentation pond, undisturbed

ditches will route undisturbed drainage around the site, and a combination of rock armoring,

vegetation, gravel filters or silt fencing will treat run-otf from the access road.

O Revised: 12-30-og



LLC. Exhibit B shows the letter from UDOT giving permission to use its portion of the pad and indicating

that the post-mining land use as a snow storage pad. The post-mining land use for the Canyon Fuel Co., LLC,
portion of the pad will also be a snow storage pad. The configuration of the pad is such that all of the drainage will

be directed to straw bales and/or silt fencing for treatment before entering the natural drainage (see Volume 5,

Section 6 for the design). This area contains 0.64 acres and is classified as an Altemate Sediment Control Area.

No salt or other deicing chemicals will be used on the snow placed on this area. Each spring, following use of the

pad, after the snow placed on the pad has melted any sediment or coal fines which have accumulated on

the si- te wi l - l -  be removed.

Area 34 . This area is located on road outslopes at the waste-rock disposal site as shown on Map 3.2.8-4. In

order to make the road more usable for third parties, minor gravel fills were placed at the locations shown on the

map. Silt fences were placed at the base of gravel fills, then later removed once the gravel fills were fully

compacted. Since the fills are constructed of gravel they will not erode.

Area 3 5 and 3 5 . These areas are the James Canyon road from the forest Service Mounment Peck Road to

the drill pad and includes the buried pipline to Electric Lake. The James Canyon road is graveled with water bars

approximately every 150 feet. Road runoff water flows to a water bar and is directed to a silt fence for sediment

control. The buried pipeline disturbed area has been regraded and deep gouged. The area has been reseeded.

Water bars have been constructed approximately every 150 feet. In 2005, both the drill pad topsoil pile (see plate

3.4-1) and the reseeded area was reclassified as a "small Area Exemption" based on a demonstration of adequate

vegetative cover (see Sec. 21 (a), Vol. 5 for demonstration). All silt fences were removed from these areas.

Area 37. This 0.67 acre area is the topsoil storage area for the Winter Quarlers Ventilation Facility (WQVF)

located in Winter Quarters Canyon as illustrated on Plate 3.2.4-3A, and -3Ba. The area consists of previous

disturbance that includes the outslope of an existing road, remnants olstone foundations and signs of

heavy livestock grazing. During construc-tion of the WQVF pad topsoil will be placed in the location in a

controlled manner. Once all the topsoil is in place the surface of the pile will be roughened, seeded, and mulched.

The pile will be contained with a berm around the entire circumference. A designed silt trap (Plate 3.2.4-3F)will

allow any storm water runoff to discharge from the pile area in a controlled manner.

Area 38. This 0.48 acre area addresses drainage from the outslopes of the WQVF pad and sediment pond to the

prescribed creek buffer zone, rninimizing any sediment reporting to the creek. This area encompasses an area

approximately six (6) feet wide by approxirnately 515 feet wide immediately below pad, followed by a zone

approximately 70 f'eet long by 70 feet wide that is not anticipated to be disturbed, then completed by approximately

165 foot length intended to treat the or,rtslope of the sediment pond (Plate 3.2.4-3A). Sediment control will be

addressed with silt fencing and vegetation. The area will initially be utilized as work space in constructing the

WQVF retaining wall and sediment pond. During construction, silt fencing will provide the primary sediment

control. Following construction of the retaining wall and sediment pond, the area will be roughened, seeded, and

mulched. Once vegetation is sufficiently established, the silt fences will be removed.
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Area 39. This 1.01 acre area addresses both the undisturbed area between the upper undisturbed ditch

(UDW-4 from Earth Fax report) and the primary portion of the WQVF access road (DW-5 from Earth Fax

report). Sediment from the area is controlled by a catch basin that incorporates a wattle to trap sediment

prior entering a culvert taking water under the road (Plate 3.2..4-3A). The ditch has been widened in the

vicinity of catch basin to accommodate the installation of the wattles. The outfallof the culvert, although not

having a erosive velocity, is armored with riprap to further reduce any sediment loading.

On all areas not reporting to a sediment pond, and classified as Alternate Sediment Control Areas, the

alternate sediment control measure such as straw bales, silt fences, catch basins, excelsior mats, etc. will be

maintained until there is adequate vegetative cover to properly filter any surface runoff (see Sec. 20, Vol. 5

for design). When this can be demonstrated, the alternate control measures will be removed and the area

reclassified as an "Exempt area". (See Sec. 21, Vol. 5 for Demonstrations) On all areas classified as Exempt

Areas, if they should become redisturbed they will be reclassified as ASCA areas and will have the runoff

treated with a designed treatment.
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3.4 AREA AFFECTED BY EACH PHASE OF OPERATIONS

The area affected by the Skyline Mines project can be divided into two major categories:
(a) Surface a$eage disturbed by construction/installation ofcoal handling and associated facilities or

permitted areas, and
(b) Surface acreage overlying underground mine workings or adjacent areas.

Permitted creage
The offices, bathhouse, workshop, portal, fans, and other necessary facilities utilize a site of 42.55

acres. Approximately 0.26 acres is used for water tank and well pads. The coal loading and handling facility

at the mouth of Eccles Canyon utilizes approximately 13.86 acres.

The covered pipe belt conveyor, transporting material from the mine portals to loading points, disturbs

32.48 acres. The

South Fork breakout area has disturbed 0.96 acres. The James Canyon buried power line, buried pipeline,

water wells pad and road include 4.85 acres. The Winter Quarters Ventilation Facility utilizes 7.93 acres.

permitted areaand bonded areafortheMminePportal area,Lloadoutarea"WasteRockDisposalarea, Winter

Quarters Ventilation Facility area, and miscellaneous areas are shown on maps 3.2.1-1,3.2.1-3,3.2.8-1,3.2.4-

The pre-mining phase of earth work and dirt removal commenced in the spring of 1980 and was completed in

198L The actual construction and installation of facilities necessary for coal mining and handling began in

early 1981.
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4.1.1 Reclamation Plan - Rock Disposal Site

Reclamation activities will be conducted on portions of the affected areas as twen$ foot lifts are filled

to design capacity. The finalcontours of the rock disposalsite are presented in Drawing 4.16.1-1B.

Part of diversion ditch DD-16 will be removed during final reclamation as needed. Diversion ditch UD-

6 will remain after final reclamation. Part of the disturbed are affected by the disposal operation will,

at the request of the property owner's representative, be leveled off and reclaimed to native rangeland

for subsequent use as a corral. The access road to the site will not be reclaimed except for the

removal of the guard rail (Exhibit 4.1.1-1).

4.1.2 Reclamation Plan - Winter Quarters Ventilation Facility

Reclamation activities will include removing any existing structures such as the fan structure, retaining

walls, a mobile field office for emergency evacuation, substation with associated pad, fencing, etc.

Compliant to both State Regulations R645-301-551 and MSHA 30 CFR 1711, both the vent shaft and

emergency escape shaft will be sealed and backfilled with an engineered fill. The shafts will be

backfilled above the pad surface with the excess fill allowed to settle for approximately one year prior

toremovingthepad(SeeSect ion4.9fordeta i |s)

.Cons is ten tw i th thesameregu |a t i ons ' t hes |opew i | l besea |edw i th

solid, substantial, incombustible material such as concrete blocks, bricks or tile, or shall be completely

filled with incombustible material for a distance of at least 25-feet into the opening. Once all

structures are removed and openings sealed, the slopes will be reclaimed to the approximate original

contours (AOC) using extreme surface roughening (pocking) as the primary form of sediment control.

The site will be reseeded as outlined in Section 4.7 o'f the M&RP, and the sediment pond removed. In

the event the extreme surface roughening shows signs of failure, additional work will be conducted to

insure sediment is controlled on site.
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The following pages have been deleted from the text:

Pages 4-8 through 4-11
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O skytine Mine
Added Winter Quarters Ventilation Facility

Bonding Calculations

Direct Costs

Subtotal Demolition and Removal
Subtotal Backfilling and Grading
Subtotal Revegetation
Direct Costs

Indirect Costs
Mob/Demob
Contingency
Engineering Redesign
Main Office Expense
Project Management Fee
Subtotal Indirect Costs

Total Cost 2009

Escalation factor
Number of years
Escalation

Reclamation Cost Escalated

Bond Amount (rounded to nearest $1,000)
2009 Dollars

Posted Bond September 19, 2006

Difference Between Cost Estimate and Bond
Percent Difference

Reclamation Cost Estimate
Required Bond Amount

$1,998,068
$1 ,078 ,911

$891,769
$3,968,748

$396,875 10.0%
$198,437 5.0o/o
$99,219 2.50/o

$269,875 6.8%
$99,219 2.5%

$1,063,625 26.8%

$5,032,373

3
0.013

$1 88,1 95

$5,220,568

$5,221,000

$5,137,000

-$84,000
-1.610/o

Revised March 2010

Printed 312312010 File Name Total 3-19-10 redline.xls and Worksheet Name Sheetl Pages 1
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4.4.2 Grading and Final Contour

All highwalls and cutslopes will be reclaimed using geotechnically stable fill slopes

with surfaces that have been sufficiently roughened with deep gouging. The operational

bench slopes will be graded back to the approximate original contour at a two horizontal

to one vertical slope (2h:1v) or shallower upon abandonment, util izing a bulldozer

working along the slopes. A geotechnical analysis will be made of this slope at the time

of reclamation and design adjustment made as necessary to insure slope stability. The

sediment pond at the portal area will be removed during the initial reclamation phase.

The reclamation plan is shown on in maps 4.4.2-1A, 4.4.2-1AA. 4.4.2-18. 4.4.2-184,

4.4.2-181 and 4.4.2-1AC. Costs and mass balance data associated with reclamation

may be found in the Engineering Calculations, Volume 5.

Grading operations will be possible at the railroad load-out site which will be returned to

the approximate original contour and shown on Maps 4.4.2-1C and 4.4.2-1D. Water

Tank final reclamation contours are shown on Maps 4.4.2-1E and 4.4.2-1F. The waste

rock disposal site final reclamation contours are shown on Map 4.16.1-18.

The Winter Quarters Ventilation Facility grading and final contour plan will be similar to

the sites listed above. Once excess material has been used in sealing the slope and

shaft as outlined in Sections 4.1.2 and 4.9, any retaining walls, highwalls or cutslopes will

be reclaimed using geotechnically stable fil l slopes with the final surface being

roughened with deep gouging. The pad will be graded back to the approximate original

contour, unless the post-mining land use changes. The sedimentation pond will be

removed once sufficient re-contouring of the pad has taken place. See Plates 4.4.2-34

and 4.4.2-3B for the reclaimed site configuration.
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4 .4 .5  Ac id  and  Tox i c -Fo rm inq  Ma te r ia l s

Extensive test ing of  so i l  mater ia l  near  the coal  seams fa i led to

identify the presence of any materials capable of causing

acid i ty  or  tox ic i ty  problems.  (Refer  to  Hydro logy Sect ion of

Volume A-1 for  test  resul ts .  These test ,  however ,  were

conducted using different procedures than those currently

requested by the Div is ion.  More recent  tests  on waste mater ia l

removed from the mine have given mixed sJ-gnals, part icularly on

acid forming potent ia l .  (Recent  test  data f rom representat ive

samples are at tached as an exhib i t  to  th is  sect ion.  )

Mater ia l  p laced at  the waste d isposal  s i te  wi l l  be composi te ly

sampled on a quarterly basis during periods of deposit ion at the

s i te  wi th in  a min imum of  1  sample per  2OO0 tons hauled,  un less

it has already been sampled at the temporary minesite gob pi1e.

Composite samples wil l  also be taken durj-ng recontouring prior

to f inal reclamation at the waste rock disposal site and on the

waste mater ia l  to  be le f t  a t  the loadout  fac i l i ty  s i te .

Analyses of  potent ia l  tox ic  or  ac id forming mater ia ls  wi l l

fol1ow the parameter l ist and wil l  use the methods outl ined on

Table 5 of the Division's approved Soil  and Overburden Handling

Guidel ines.  Operat ional  test  data wi l l  be submit ted to  the

Division annuaIIy. However, should acidity or toxicity problems
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be def ined e i ther  dur ing operat ion or  rec l -amat ion,  the Div is ion

wi I l  be not i f ied immediate ly  and mutual ly  acceptable remedia l

ac t i on  w i l l  be  taken .

Waste mater ia l  temporar i ly  s tored in  the mine s i te  gob p i le  wi I I

be tested for  each accumul-at . ion of  approx imate ly  2,000 tons i f  i t

is  go ing to  remain at  the temporary s i te  longer  than three

months.  The locat ion in  the s tockpi le  f rom which the sample is

taken wi I I  be ident i f ied.  Sample wi l l  be a composi te  sample f rom

throughout  the p i le .  Mater ia ls  found to be tox ic  wi l - I  be removed

to the permanent  d isposal  s i te  wi th in  30 days or  as soon

thereaf ter  as weather  condi t ions permi t .  Dra inage f rom the

temporary s torage s i te  repor ts  to  the sedimentat ion pond where

the d ischarge is  tested in  accordance wi th  UPDES Discharge Permi t

cond i t i ons .

Waste mater ia l  generated f rom the Winter  Quar ters  Vent i l -a t ion

Fac i l i t y  (WQVF)  Dec l i ned  S lope  w i l l  be  used  to  c rea te  the

fac i l i t y  pad  i t se l f .  Ma te r i a l  w i l I  be  p l aced  i n  l i f t s  and

compac ted  and  re in fo rced  w i th  a  re ta in ing  wa l l .  I n  t he  even t

the re  i s  an  excess  o f  ma te r i a l -  t haL  canno t  be  s to red  on  s i t e ,

whe the r  f rom the  Dec l - i ned  S lope  o r  Ve r t i ca l  Sha f t  cons t ruc t i on ,

th i s  ma te r ia l -  w i I l  be  t ranspor ted  to  the  Sco f i e ld  Was te  Rock

s i te .  Ma te r i a l  used  i n  the  cons t ruc t i on  o f  t he  pad  o r  sen t  t o

the  Sco f i e ld  Was te  Rock  s i t e  w i l I  be  ana lyzed  fo r  t ox i c i t y

app rox ima te l y  eve ry  2  ,  OO0 tons  o f  ma te r i a l  sen t  t o  t he  s i t e .

Waste Rock generated f rom construct ion of  the Ver t ica l  shaf t

us ing  the  ra i sed -bo re  d r i l l i ng  techn ique  w i l l  1 i ke1y  be  p laced

r r n r i a r a r n r r n d  S i m ' i  l a r ' l r . r .  A n \ /  a d d ' i  l -  i o n a l  m a 1 -  e r i e ' l  r e . f l t i f e d  t O  f  i 1 1
Y ! v u r r v .  u r r r r a r q ! r J ,  q L L I  q u v l u l v t r q r  r r r q 9 u ! r s f

t h e  s h a f t s  a t  r e c l a m a t i o n , w i l l -  c o m e  f r o m  t h e  W a s t e  R o c k  s i t e .

Revised: 3-24-10 4-30
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The major i ty  of  the topsoi l  in  the por ta l  yard stockpi le  was or ig inal ly

removed from National Forest lands and wil l be returned to National Forest

l-ands. However, a portion (15.295 square yards) was removed from prive

land along the conveyor bench. This topsoil be returned to disturbed areas

on private land. Topsoil- in t.he RRLO stockpile was originatly removed from

pr ivate lands and wi l t  be returned to pr ivate lands.

Topsol l  and sui table subsoi l  to  be removed f rom the Winter  Quarters

Vent i la t ion Faci l i ty  (WQVF) area wiL l  beas col - lected f rom the d is turbed

area as construct ion advances.  Based on the Soi l  survey (see Appendix A-2,

Volume 2)  the depth of  su i table mater ia l  ranqes f rom approximately  1.0 to

l - . 5  f ee t .  Due  to  t he  l im i t ed  amoun t  o f  A  ho r i zon  ma te r i a l ,  subso i l  w i l l  be

col l -ected to approximately  the 1.5?- foot  depth -  ident i f ied by the

place on south- fac ing s lopes dominated by sage -brush and b i t ter  brush.  The

brush,  topsoi l ,  and sui table subsoi l -  wi l l  be salvaged s imul taneously and

designated topsoi l  s torage area.

The soi ls  ident i f ied in  the soi l  survey are a sandy-s i l ty  foam. A mixture

of  a l - luv iaf  sediments in  the mj-nor  r ipar ian areas increase Lhe percentage

of  f ine sand,  however th is  soi l  wi l f  remain in  p lace -  prov id ing the base

to  t he  topso i l  p i l e .  Lab  ana l ys i s  o f  t he  va r i ous  p i t s  sugges t  su i t ab le

subsoi l  wi l l  be avai labl -e to approximately  1.5 feet  where the percentage of

c last ics becomes a problem. In the areas where topsoi l /subsoi l  wi l l -  be

removed ,  t . he  EC va lues  range  f rom 0 .22 -0 .9  ds /m  (>5dS /m) ,  Sod ium Abso rp t i on

R a t i o  ( S A R )  v a l u e s  r a n g e  0 . 1 6 -  O  . 3 ' 7  ,  T K N  p e r c e n t a g e  r a n g e s  f  r o m  < 0 . 0 1 - 0 . 0 4 ,

Bo ron  ranges  f rom 0 .29 -0 .64ppm(<5 ) ,  and  the  F ie ld  Capac i t y /W i l t  Po in t

percentage d i f ference ranges f rom 1-3-242 -  af l  acceptable ranges ta use the

avai lab1e mater ia l .  The topsoi l  and sui table subsoi t  s tockpi l -e is  designed

to store approximately  4,42I  cu-yds of  mater iaf .  An area for  the

topso i l  s to rage  a rea  w i l l -  be  l oca ted  d i rec tLy  eas t  o f  t he  pad  fac i l i t y  (See

P ]a te  3 .2 .4 -3A  th rough  -3Ca) .  Once  s tockp i t ed  t .wo  compos i t e  samp les  o f  t he

salvaged topsoi l  wi l l  be col lected and analyzed for  phosphorus and

po tass ium.  See  sec t i on  4 .5 .3  f o r  Topso i l  P ro tec t i on  measu res .

4 - 3 4  ( a )



4 . 6 . 2  T o p s o i l  S t o c k p i l e

Topsoi l  is stored within areas of the permit  boundary which wi l - l  not

b e  r o u t i n e l y  d i s t u r b e d  ( S e e  M a p s  3 . 2 . : . - l - ,  3  . 2 . L - 3  ,  3  . 2 . 4 - 3 A ,  3  . 2 . 8 - 2 ,

3 . 2 . L 1 - - 1 - ,  a n d  V o l - u m e  5  S e c t i o n  2 4 ) .  F o u r  t o p s o i l  s t o c k p i l e  a r e a s  a r e

u t i l - i zed :  the  f i rs t  a t  the  por ta l  a rea ,  the  second a t  the  foadout

fac i l i t y ,  the  th i rd  a t  the  waste  rock  d isposa l  s i te ,  and the  four th  a t

the  Win ter  Quar te rs  Vent . i l -a t ion  Fac i l i t y .

Long-Term Topsoi l  Storage Areas

Dur ing  cons t ruc t ion  a t  the  mine  s i te ,  a  s tockp i l -e  a rea  o f

approx imate ly  0 .5  sur face  acre  was es tab f ished in  the  draw on the

nor th  s ide  o f  the  s i te .  The long- te rm s tockp i le  i s  composed o f

topsoi l  col lected at.  the mine si te and port ions of the conveyor bench.

I t  w i l l  la te r  be  used fo r  pos t -min ing  rec lamat ion  o f  the  benches and

conveyor routes.

A second long- te rm topso i l  s tockp i le ,  cover ing  approx imate ly  0 .3

sur face  acre ,  was  es tab l i shed a t  the  foad-out  s i te  fo r  ]a te r

rec lamat ion  use  in  tha t  a rea .  Two topso i l  p i les  a re  loca ted  a t  the

South  Fork  b reakout  a rea  (see Map 3 .2 .11- - I ) ,  and one a t  the  waste  rock

d i s p o s a l  s i t e .

4 . 5 . 3  t o p s o i l  P r o t e c t i o n

Long- te rm topso i l  s tockp i le  p ro tec t ion  is  ach ieved by  the  per fo rmance

of the f  ol- ]owing operat ional-  steps:

LrllD L tJ f""t
S e c t i o n  4 . 6  P a q e  4 - 3 5 S e c t i o n  4 . 6 . 2  P a q e  4 - 3 5  D a t e  3 - 2 3 - 0 9

4 - 3 5



Loadout Area
q ^ r r l - h  q l ^ n a <

North Slopes

Riparian

Sub-Tota1

Portal Yard Area

South  S lopes
\ T ^ r f h  C l ^ n a c

Sub-Tota1

water Tank and

wel l  Pads

Sub-Total-

Waste  Rock  D isposa l

S i t e

South Fork Breakout Area

Acreage

r 0 . 5 2

5 .  J U

. 0 4

2 0 . 0 3

I b  .  J  /

3 5 . 4 0

.  L >

. 0 ' 7

.  z o

7  . 6 8

7 2

1 2

1 2 * * *

TABLE  4  . 6 -4

TOPSOIL REDISTRIBUTION

Planned

Inches Cubic Yds

2 5 , 4 5 8  ( P r i v a t e )

5 ,  3 2 4  ( P r i v a t e )

97  (p r i va te )

3 0  , 8 7  9

4 8 , 4 7 3  ( U S F S )

2 5 , 4 7 0  ( U S F S )

7  4  , 8 8 3 *

3 0 6  ( U S F S )

1 1 3  ( P r i v a t e )

4L9

] - 0 , 1 , 4 7 * * *  ( e r i v a t e )

t  1 o o * * *  / D r i r D f  a t
e

12 ,345* * *  (P r i va te )

1 , 2 r - 0  ( u s F s )
1  n a (  / T T C F q  l

E

2 , 2 7 5 *

f 6

I 2

f 6

1 8

1,2

south slope

North Slope

Sub-Tota1

. 3 0

.  v o

J U

I 2

Nor th  S fope 1 . 5 9 * + . +  -  l 8 t + 4 O 9 O  ( P r i v a t e )

1

1

*1 .69  ac res  does  no t  i nc l ude  ac reage  o f  t opso i l  p i l e ;  t o t a f  d i s t u rbed  a rea

rnc lud j - ng  t opso i l  p i l e  a rea  equa l  2 .36  ac res

SUD-  r 'Ota_L L  . 6 9 4 0 9 0
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T A B L E  4 . 6 - 4  ( C o n t . i n u e d )

TOPSOI IJ  REDISTRIBUTION

Pl-anned

n a h i h

InchesA a r a a  c a

Overland Conveyor

R o u t e  . 3 9

GRAND TOTAL 5 8 . 5 0 1

Cubic Yds

6 2 9  ( P r i v a t e )

4 8 , 0 5 6  ( P r i v a t e )

' 7 ' 7  
, 4 6 4  ( U S F S )

r 2 5  , 5 2 0 1 , 2 r , 4 3 0 * *

* B o t h  o f  t h e s e  a r e a s  a r e  l o c a t e d  o n  N a t i o n a l  F o r e s t  l - a n d s  a n d  7 8 , 2 8 1

cub ic  yards  o f  Nat iona l  Fores t  topso i l  was  removed and s to red  f rom

these area .  The topso i l  over  and above tha t  p lanned fo r

red is t r ibu t ion  tha t  came f rom Nat iona l  Fores t  lands  w i l l  be

red is t r ibu ted  on  Nat iona l  Fores t  lands ,  as  d i rec ted  by  the

M a n t i - L a S a l t  N a t i o n a l .

* * '7 ' l  ,464  cub ic  yards  are  need fo r  reveget .a t ion  on  Nat iona l  Fores t

lands  and 43 ,966 cub ic  yards  are  needed fo r  revegeta t ion  on  pr iva te

l - a n d s .  A s  i n d i c a t e d  i n  S e c t i o n  2 . 1 , 1 , ,  t h e r e  i s  7 9 , 2 8 1  c u b i c  y a r d s  o f

topso i l  ava i l -ab le  fo r  revegeta t ion  on  Nat iona l  Fores t  Lands  and

44,526 cub ic  yards  o f  topso i l  ava i ]ab le  fo r  revegeta t ion  on  pr iva te

I a n d s .

* * * 2 , L 9 8  c u b i c  y a r d s  a r e  a v a i l _ a b l e  a t  t h e  S c o f i e l d  s i t e .  T h e

remaj -nder  o f  the  topso i l  w i l l  come f rom the  por ta l  yard  s tockp i le  o r

o t h e r  o u t s i d e  s o u r c e .

CHANGE TO TEXT

l b t .  
4 . 6 - 4  p a s e  4 - 3 E ( d ) D a t - e  3 - 2 4 -

r 0 0 8 / L 0 / 9 3
T a b l e  4 . 6 - 4 P a g e  4 - 3 8  ( d )



South Fork of Eccles Canyon continues for some distance on

Forest lands beyond the mouth of the side canyon in which the

por ta ls  are located.  However ,  access to  th is  road is  contro l led

by a gate at the mouth of the South Fork of Eccl-es Canyon. As

described previously, the mine intends to r ip and seed the road

from the gate at the mouth of the canyon to the lower end of the

truck turnout. The port ion of the road where topsoil  is stored

at the mouth of the portal canyon wil l  be reclaimed by pocking

or  gouging,  mulch ing,  and seeding.  No fur ther  rec l -amat ion

act iv i t ies are p lanned on the pre-ex is t ing road south of  the

topso i l  s tockp i l e  a rea .

The t ruck turnout  is  approx imate ly  O.  05 acres.  The road f rom

the truck turnout to the mouth of the South Fork of Eccles has

approximately l- acre of surface area. Therefore, approximately

1.05 acres of  road between the south end of  the t ruck turnout

wi l l  be rec la imed;  the t ruck turnout  by r ipp ing the subsoi l  to

re l ieve compact ion,  respreading the upper  12- inches of  so i l -

prev ious ly  moved as ide,  mulch ing,  deep gouging,  and seeding,  and

ripping and reseeding the remainder of the South Fork road from

the t ruck turnout  to  the road 's  nor thern terminus.

4 .6 .6  Wj -n te r  Quar te rs  Ven t i l - a t i on  Fac i l i t y  -  Topso i l

Redis t r ibut ion

Topsoi l  red is t r ibut ion wi l - I  commence once removal  o f  a l l

f ac i l i t i es  and  mod i f i ca t i on  o f  t he  pad  s i t e  t o  ach ieve  the

approx i -mate or ig ina l  contours (AOC) is  completed.  Dis t r ibut ion

of  the topsoi l  w i l l  take p lace immediate ly  pr ior  to  re-

vege ta t i on  ac t i v i t i es  to  m in im ize  e ros ion .  Topso i l -  w i l - l -  be

placed with a bulldozer or comparabl-e machinery to approximate

grade.  Fol lowing topsoi l  p lacement  to  approx imate grade,  a

trackhoe or comparabl-e machinery wil-1 deep-gouge or rougfhen the

su r face  p r i o r  t o  commencemenL  o f  re -veqe ta t i on  ac t i v i t i es .

Rev i sed :  12 -30 - -09 a -aT (e )
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/ 1 1 a Winter  Quarters Vent i l -a t ion Faci l - i ty  (WQVF)

Refer  to both Sect ion 2.7 and,  the Mt.  Nebo Vegetat ion repor t  located in  Appendix

A-2,  Volume 2 for  a d iscussion of  the vegetat j -on for  the WQVF. The inter im and

f i na l  r evege ta t i on  seed  m ixes  fo r  t he  WQVF a rea  a re  l i s t ed  i n  Tab les  4 .7 -8A

th rough  4 .7 -8C .  RecLamat ion  success  s tanda rds  a re  based  on  the  re fe rence  a rea (s )

ident i f ied in  the Mt.  Nebo report .  Noxious p lants invading the WQVF permi t  area

wi l l -  be contro l l -ed by hand-grubbing,  andfor  approved herbic ides.  Survei f lance

wi l l  be moni tored annual ly  dur ing the l iab i l i ty  per iod.

R e v i s e d  3 - 2 4 - I O 4 - s 0  ( a )



T a b l e  4  . 7  - 8 A

Rate bl Seeds/ff

Elymus lanceolatus
Elymus smithii
Elymus trachycaulus
Hedysarum boreale
Poa pratensis

TOTAL 23.30 66.00
-'Depending on commercial availability, species can be
substituted by a qualified botanist

b)

4.00
5.00
4.00

1 0 . 0 0
0.30

1 4 . 1 4
14.46
1 4 . 6 9
7 . 7 1

1 4 . 9 9

Inter im Revegetat ion Seed Mixture for the Winter Quarters

R e v i s e d :  9 - 2 4 - 0 9 4 - 5 8  ( a )



T a b l e  4  . 7  - 8 8

Final Revegetat ion Seed Mixture for the Riparian
Gommu4itv at the Winter Quarters Vent i lat ion Faci l i tv.
Species 'l Rate b, Seeds/ff

It Pl SlAcl

FORBS
Aquilegia caerulea
G eran iu m yiscosissfinum

G RASSES (or Grass-likes)
Agrostrs stolonifera
Carex microptera
Carex nebrascensls
EIymus trachycaulus
Juncus arcticus
Poa pratensis

TOTAL 11.08  s7 .91-
be substituted by a qualified botanist.

b) Rates based on broadcast seeding methods.

o)Willows from containerized, bareroot or local cuttings
will be planted in a :staggered or clumped" fashion at a
average rate of one plant per 10 linear feet of
stnambank-

1 . 0 0
7.00

0.05
0.40
0.50
2.00
0.03
0 . 1 0

8 .45
8 .36

7 .35
7 .78
6 . 1  3
7 .35
7 . 5 1
5 .00
0 .00

R e v i s e d :  9 - 2 4 - 0 9 4 -s8  (b )



T a b l - e  4  . 7  - 8 C

Final Revegetat ion Seed Mixture for the Sagebrush/Grass
Commuqity at the Winter Quarters Vent i lat ion F.aci l i ty.

Rate bt Seeds/ft'to""t"" "' 
,o 

", 
* 

",SHRUBS
Amelanchier ufahensis
Artem isia tride ntata var. vaseyana
Ceratoides lanata
Purshia tridentata
Sy m p h o rica rpo s ore o ph il u s

FORBS
Achillea millefolium
Hedysarum boreale
Linum lewisii
Lupinus sericeus
Penstemon rydbergii
Viguiera multiflora

GRASSES
Bromus carinatus
Elymus splcafus
Elymus trachycaulus
Poa pratensis
Poa secunda

6.00
0 . 1 0
4.00

1 5 . 0 0
3.00

0.03
5.00
0.70
8.00
1 . 5 0
o.20

1 . 5 0
1 . 5 0
1 . 0 0
0 . 1 0
0.20

3 .55
5.74
5 .05
5 . 1 7
5 . 1 7

1 . 9 1
3.86
4.47
4 . 5 1
4 .54
4 .84

3.44
4 .82
3 .67
5 .00
4 .25

R e v i s e d  t  9 - 2 4 - 0 9 +-58  ( c )
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ADDITION TO:

S e c t i o n  4 . 9  P a q e  4 - 6 2 Sec t i on  4 .9  Page  4 -62  Da te  02 /24 /9

Sky l i ne  M ine  rn i t i a t ed  pe rm i t t i ng  t he  ! ^ l i n t e r  Qua r te r s  venE i l a t i on  Sha f t  (WQVF)  i n  2010 .

ec l - ama t i on  w i l l  be  i n  comp l i ance  w i t h  s t a te  r egu la t i on  R545 -

301 - -551  and  cons i s t en t  w i t h  MSHA,  CFR 75 .717 I .  Sha f t s  o r  o the r  open ing  t o  t he  su r f ace  f r om an

underground mine wi l l  be capped, sealed and backf i l led,  or  otherwise proper ly managed, as required

by the Diwis icrn.  PermanenE. c losure measures wi l l  be designed to prevent access to mine workings

by  peop le ,  l i ves tock ,  f i sh  and  w i l d l i f e ,  and  t o  keep  ac i d  o r  o the r  t ox i c  d ra i nage  f o rm  en te r i ng

groundwater or  surface waters.

t r i n r r r a  z  q - p  i l r , , c i r a t e s  h o w  t h e  W e V F  s h a f t s  w i l f  b e  r e c l a i m e d  t h r o u g h  b a c k f i l l i n g .  T h e  b o t t o m

5 0 - f e e t  o f  t h e  s h a f t  w i f f  b e  f i l l e d w i t h n o n - c o m b u s E j . b l e m a t e r i a l  a s  f o f L o w s :  s t a r t i n g a t  t h e  b o t t o m

w i t h  l a r g e /  c o u r s e  5 +  i n c h  r o c k  f o r  a p p r o x i m a t e f y  2 O  f e e t  ( i n c l u d i n g  m i n e  a r e a ) ;  f o l l o w e d  b y

s u c c e s s j - v e f y b y s m a l l e r r o c k ;  c u L m i n a t . i n g w i t h a 5 - f o o t b e n t o n i t e l a y e r , 5 - f o o t c o n c r e t e l a y e r ,  a n d

an  add i t i ona l  5 - f oo t  ben ton j - t e  l aye r .  The  rema inde r  o f  t he  sha fE  w i f f  be  f i - l l ed  t o  t he  su r f ace  w i t h

p i t  r u n  o r  o t h e r  r e j e c t  f i l l .  T h e  b o t t o m  5 0  f e e t  o f  E h e  s h a f t  h a s  b e e n  d e s i g n e d  t o  b o t h  m i n i m j . z e

accumu la t i on  o f  gas  and  f i f f i ng  o f  t he  sha f t  w i t h  wa te r  -  shou td  e i t he r  cond i t i on  occu r .  The

sha f t ( s )  r ec l ama t i on  des ign  add resses  bo th  mass  s tab i l i t y  and  movemen t  i n  mu l t i p l e  ways :  g rad ing

o f  t he  f i l l  f r om  coa rse  t o  f i ne  m in im i zed  movemen t  wh i l e  a l t ow ing  po re  space  f o r  poss ib l e

s a t u r a t i o n ;  t h e  b e n t o n i t e - c o n c r e c e  l a y e r s  ( - 1 5  t o t a f  f e e t )  a r e  u t i l - i z e d  a s  b o t h  a  c a p  a n d  s e a f ,

n r a " i ^ i n a  r  h r * v i ^ -  f o r  b o t h  s a t u r a t i o n  a n d  m a s s  m o v e m e n t ;  a n d  f i n a l I y ,  o n c e  t h e  s h a f t .  i s  f u f l  t o

t he  su r f ace  ,  a  20 -  f oo t  mound  i s  p l aced  ove r  t he  f o rmer  open inq  t o  accommoda te  add i t i ona l  compac t i on .

T h e m o u n d p r o v i d e s a p p r o x i m a t e l y a n a d d i t i o n a l 5 p e r c e n t o f m a t e r i a l f o r c o m p a c t i o n .  I t  i s  p r o p o s e d

the  sha f t  be  f i I l ed  and  aL lowed  t o  se t t l - e  f o r  app rox ima te l y  one  (1 ) yea r  p r i o r  t o  comp le te l y

rec l a im ing  t he  WQVF pad  t o  app rox ima te  o r i g i na l  conEou rs  (AOC) .

M ine  En t r i es

In  comp l i ance  w i t h  30  cFR  75 . : - 7 I1 , - 2 ,  sea l s  w i l l  be  i ns ta l l ed  i n  a1 f  en t r i es  as  soon  as  m in i ng  i s

comp le ted  and  t he  m ine  i s  t o  be  abandoned .  (See  F igu re  4 .9 -A  f o r  t yp i ca l  po r t a l  sea l . )  The  sea l s

w i l l  be  l oca ted  a t  l eas t  25  f ee t  i ns i de  t he  po r t a l  en t r y .  The  open ing  w j -11 -  be  sea led  w i t h  so l i d ,

r r l L u , , u u s L r b l e  m a t e r i a l ,  s u c h  a s  c o n c r e t e  b f o c k s ,  b r i c k s  o r  t i f e ,  o r  s h a l 1  b e  c o m p l e t e l y  f i l l e d  w i t h

i n combus t i b l e  ma te r i a f  F i gu re  4 .9 -C  i f l u s t r a tes  a  c ross  sec t i on  o f  t he  WQVF sea l .  The  WQVF sea l  has

inco rpo ra ted  a  wa te r - l i gh t  sea l  i n  t . he  even t  wa te r  i s  encoun te red  a t  r ec fama t i on .

ADDIT ION TO:

s e c t i o n  4 . 9  P a g e  4 - 5 2  ( a ) D a E e  3 - 2 4 -
l 0

S e c t i o n  4 . 9 P a g e  4 - 6 2 ( a )
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in Pleasant Valley Canyon or by pumping water up the canyon from Scofield Reservoir.

Culinary water usage at the mine site qualifies as a public water supply and will be treated

to meet State of Utah primary and secondary water standards.

4.11.2 Monitor ing Program

In order to concentrate on areas of immediate impact, surface water stations located in

Eccles Canyon were sampled more frequently than those on Huntington Creek during the

initial phases of mining. (See Sections 2.3 and 2.4.)

As mining progresses toward the Huntington Creek area, sampling in this drainage has

increased to more closely monitor mining impacts. The monitoring schedules in Section

2.3 reflect this intensified monitoring activity.

Surface water monitoring will continue according to the monitoring

schedule, presented in Section 2.3.7 and 2.4.4, throughout the mining and reclamation

operations. Postmining data collection will continue at each of the stations until the

reclamation effort is determined successful by the regulatory authority. Quarterl

samplings will continue to be analyzed according to Tables 2.3.7-1

and 2.3.7-2 during the postmining period.

Water quality data collected from surface and ground water monitoring stations will be

submitted quarterly to the regulatory authority. These reports will normally be submitted

electronically within 90 days of the completion of the quarterly monitoring program.

In addition to the above outlined monitoring program, UNPDES discharge permit

monitoring is conducted in accordance with the stipulated permit conditions.
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4.11.3 Water Quality Control

The ground water that is intercepted and brought to the surface as a result of mining

operations normally has a lower dissolved solids content than would exist if the water was

to continue its downward movementthrough the existing shale layers, picking up increased

amounts of salt with distance through the rock formations. Generally, mine water is

expected to occur when pockets of perched water are interrupted and drained. :Fhe

bs

Although suspended sediment and oil and grease may increase at the mine mouth area,

these constituents will be removed by retention and sediment pond skimmers prior to any

potential discharge to adjacent streams. As a result, operation of the Skyline Mines is

expected to have an overall beneficial impact on water quality in the region.

4.11.4 Water Quantity - lmpacts

The Blackhawk Formation, extending over the entire Skyline property, consists of

interbedded layers of sandstone and shale separated by various mineable and

nonmineable coal seams. The sandstone beds are generally massive while the shale

layers are generally bentonitic, tending to swell when wet and decompose into an

impervious clay. lnvestigations at springs on the project

area have indicated that the shale beds prevent significant downward percolation of water

through the Blackhawk Formation, with much of the water entering the upper layers and

surfacing a short distance away as a spring. In addition, due to the ability of the shale

material to swell and decompose into an impervious clay, fractures in the Blackhawk

Formation do not act as conduits but instead as barriers to potential infiltrating water.

As a result of these observations, it has been concluded that the mining activity in the

Skyline Mines will have minimum adverse
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4.11.5 Mine Facilit ies Drainage Area

The original drainage plan forthe mine surface facilit ies was designed by Kaiser Engineers

for the Permittee. Streams crossing the mine site are collected outside of the disturbed

area and diverted into corrugated metal pipe (CMP) culvert of adequate size for the 100

year, 24-hour precipitation event. The CMP culverts are located to transfer the upstream

flow under the minesite to Eccles Creek below the minesite. Diversion channels were

constructed above the disturbed area to collect the runoff from the undisturbed areas and

direct it to Eccles Creek.

4.11.6 Load-out Site Drainage

The original drainage plan for the load-out site was designed by Kaiser Engineers for the

Permittee. The creek in Eccles Canyon was diverted from its natural state to gain space.

Diversion channels were constructed south of the disturbed area to collect runoff from the

undisturbed areas and direct it to Eccles Creek. The disturbed area surface runoff is

collected and diverted to the sedimentation pond located adjacent to the storage silos.

4.11.7 Portal Locations

The mine portals have been designed to ensure that water will not be gravity discharged

from the mine. The portals will have a minimum negative (in mine) slope of four percent

to prevent any gravity discharge.

4.1 1 .8 Underground Water Treatment

The mine water encountered at the working face is collected in the face area and pumped

to collection points located within each mine. These collection points (or abandoned areas

of themine)@a| |owSomet imeforsuspendedso| ids toset t |e .

Underground water is permitted to be pumped from the Mine directly to Eccles Creek when

discharge parameters are met.
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which precludes gravity discharge. Upon abandonment of mining activities, the entries will be

sealed as indicated in Section 4.9.

4.11.9 Winter Quarters Ventilation Facil ity (WOVF)

The ventilation facil i ty design includes the locations of the declined slope, exhaust shaft,

emergency escapeway shaft, sediment pond, and drainage plan for both the disturbed and

undisturbed drainage. The pad is located a minimum of approximately 30 feet north of Winter

Quarters Creek and approximately 20 feet higher in elevation to minimize water entering the

mine. The mine openings (shafts/slope) are locate up dip of the mine workings, eliminating

concern of any gravity discharge during the operation of the mine. Mine water can be discharged

from this location when discharge parameters are met. A Utah Pollution Discharge Elimination

System (UPDES) water discharge point was added to the Skyline Mine water discharge permit

in December 2009 to accommodate discharging water to Winter Quarters Creek both from the

sedimentation pond and potentially future mine water discharge.

The Winter Quarters decline slope portal is at an elevation of 8120 feet which is down dip and

at a lower elevation than portions of the Mine workings. To safeguard against a gravity discharge

at reclamation, should the mine flood to the portal level, both the shafts and slope have been

sealed and backfi l led to prevent any discharge at reclamation (See Section 4.9).

Revised: 3-24-10
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T A B L E  4 . 1 , 2 - 7

PROPOSED POSTMINING LANDUSE

Area
Present
Ownership

Premining
Landuse

Proposed
Postmining
Use

Alternative
Use

Adequate
Area

Capacity

To Support
Proposed
Use

Compatible

Relationship

To Existing
Landuse
Policies

Mine Site and
Exploratory
Excavations

Conveyor and
Pipeline

Main Access State
Road

Loadout

Waste Rock
Disposal

South Fork
Breakout

James Canyon

Winter Quarters
Ventilation Facility

Wildl ife/Wild I ife/ PicnicUSFS

Private

Private

Private

USFS/Private

Private

Grazing
Habitat

Mining
Wildlife

Grazing
Habitat

Wildlife

Gr azin! Grazing/ W ildlife
Wildlife Wildlife Habitat
Habitat Habitat

Habitat Habitat

W i ld I ife/W i ld I i felWi ld I i fe
Grazing Grazing
Habitat Habitat
Grazing Grazing

Adequate Compatible

Forest
Access and
Service Road

None

Grazing, Grazing/ Wildlife Adequate Compatible
Picnic and
Stock Pens*

Wildlife Habitat

Gr azingl Grazingl Wi ldl ife
Wildlife Wildlife Habitat
Habitat Habitat

Adequate Compatible

Wildlife/Wildlife/ WildlifeAdequate Compatible
Grazing Grazing Habitat

Adequate
Habitat

Adequate

State
Road

Adequate Compatible

Compatible

Adequate Compatible

USFS

* Note: The loadout area picnic facilities and stock pens are not proposed to be included in the proposed

post-mining use. The permittee is the landowner of this site and is not in the recreation or livestock

business, and therefore, elects not to reestablish the picnic and livestock facilities. This land was

purchased by quit-claim deed dated, May 24,1991, for the area occupied by the loadout facilities in 5-1l2S

E114, Section 1), T.135 R.7E SLBM. There is no pending litigation subject to the quit-claim deed. The

grantor reserves the coal rights under the lands.

Revised ffi@12-30-09 4-75



The mine support roads wil-l- be reclaimed in Ehe permit area. Cul-verEs and

blacktop sur fac ing mater ia l  wi l l  be removed.  Reclamat ion would Ehen inc lude

recontour ing,  r ipp ing,  adding cross dra ins,  water  bars,  topsoi l  and seed.

Removal  of  Scof ie l -d Waste Disposal  Si te Sedimentat ion Pond

The l ivestock permi t tee through the owner has requested that  the sedimentat ion

pond not  be rec l -a imed.  I f ,  over  a per iod of  t ime,  i t  shows that  Ehese ponds

hoLd natura]  runof f  water  and wi l - l -  be benef ic ia l  for  l ivestock and wi ld l i fe

use, they wil l not be removed. However, for planning and bonding purposes the

sedimentat ion pond is  to be removed and rec la imed (Map +.15.  l -C)  .  In  the event

the  pond  i s  no t  removed ,  Map  4 .16 .18  i l l us t ra tes  t he  rec lama t i on  wo rk .

Removal  of  Winter  Quarters Vent i la t ion Faci l i ty  (WQFV) Sedimentat ion Pond

The WQVF area sedimentat ion pond wi l l  be removed dur ing Phase I I

rec]amat ion.  Al ternate sediment  contro l -  measures such as s j - l - t  fences,  s t raw

ba]es and check dams wi l - l  be used unt i l  the area is  veqetated and runof f  meets

appl icab]e standards .

R e v i s e d :  3 - 2 4 -  1 0 3 - 1 5 4 - 7 8  ( a )



The owner 's  representat ive requests that  the p iL f i l l  be leveled of f

so  t ha t  i t  can  be  used  fo r  co r ra l s .  The  l eve led -o f f  f i l l  w i l l  be

recla imed to nat ive rangeland per  the Reclamat ion Plan.

A  1 a  a

Winter  Quarters Vent i la t ion Faci l i ty  (WQVF)

The pre-min ing 1and use was nat ive rangeland provid ing habi tat  for

grazing and wiLdl i fe ,  wi th associated impacts f rom mining and t imber

harvest ing.  The WQVF pad s i te  and access are a l l  on pr ivate 1and.

The pre-exis t ing road wi l t  not  be rec la imed and any associated road

improvements wi l l  remain.  At  rec lamat ion,  the mine openings wi l l -  be

sea led  and /o r  back f i l l ed ,  t he  pad ,  pad -access  road ,  and  assoc ia ted

fac i l i t ies wi l l  be removed and the Approximate Or ig inal  Contour

(AOC) be returned.  Once t .he rec lamat ion commitments have been

achieved,  the pre-min ing land uses wi l l  be adequate ly  re-

es tab l i shed .

R e v i s e d : .  1 - 2 -  3 0 - 0 9 4-81.
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4.13 PONDS, IMPOTINDMENTS. BANKS. DAMS & EMBANKMENTS-MINE PLAN AREA

4.I3.I Sedimentation Ponds

Four sediment ponds for surface water runoff are required, one at the mine site, the second at the

coal load-out site, the third at the rock disposal site, and the fourth at the Winter Quarters

Ventilation Facility. Each pond is designed to provide adequate volume for sediment

containment plus an adequate volume for a theoretical24-hour detention of runoff from a

24-hour,10 year precipitation event (Mine Site Pond Section 7, Volume 5 Loadout Site Pond

Section 13, Volume 5) ,Rock Disposal Pond Section 15, Volume 5, and Winter Quarters

Ventilation Facility (Volume 5 Section 24). The location and preliminary design characteristics

of each of these three ponds is described in Section3.2 - COMPONENTS OF OPERATION,

subsection 3.2.1-Ponds, Impoundments and Dams. The maintenance for each pond is described

in Section 3.2 - COMPONENTS OF OPERATION, subsection 3.2.6 - Procedures for

Construction through Removal of Major Structures and Facilities. The reclamation timetable for

removing the pond structures is presented in Section 4.2 - RECLAMATION TIMETABLE.

The design drawings for the mine site, load-out sedimentation, Waste Rock disposal, and Winter

Quarter ponds are shown in Maps 3.2.14 and3.2.I-2, and Maps 3.2.1-3 and3.2.I-4, Map

4. I 6. 1 - I B, and 3.2.4-3D respectively.

The area under the sedimentation ponds will not be subsided. The ponds shall be operated in

accordance with UPDES Discharge Permit conditions. Operations effecting the UPDES

Discharge Permit, which are not clearly defined in the permit, shall be coordinated with the

Revised: 12-30-09 4-82



Division of Environmental Quality. The Permittee will operate the ponds in a prudent manner

and will attempt to reduce the sediment loading to the receiving waters intaEeeles-€reek. Pond

decanting will be utilized to minimize sediment loading into the receiving stream. When

decanting operations are conducted, they will conform with applicable water quality standards

including exercising the settleable solids measurement option of the UPDES Discharge Permit

during periods of storm runoff or snow melt.

Revised: 12-30-09 a-82(a)



The portal area sedimentation pond is recessed and, therefore, has no embankments requiring

geotechnical investigations. The engineering evaluation for the load-out area sedimentation pond

is discussed in Section 3.2.1 and in Volume 5.

The loadout area sedimentation pond was designed and built with a combined slope of 4:1 .

Engineering justification for departure from the recommended 5:l combined slope is included in

the Engineering Calculations, Section 1 of Volume 5. During sediment clean out of the loadout

sedimentation pond, the pond shall be drained of all the water that will meet permit requirements.

Water not meeting discharge requirements may be used to water roads for dust suppression,

water vegetation within the area reporting back to the sediment pond or may be hauled to the

portal area sedimentation pond.

The rock disposal area sedimentation pond is recessed and, therefore, has no embankments

requiring geotechnical investigation. During sediment clean out of the rock disposal

sedimentation pond, the pond shall be drained of all the water that will meet permit requirements.

Water not meeting discharge requirements may be used to water roads for dust suppression,

water vegetation within the area reporting back to the sediment pond or may be hauled to the

portal area sedimentation pond.

The Winter Quarters Ventilation Facility pond has an embankment that will be built according to

designed specifications. Engineering Calculations are located in Volume 5, Section 24, and

illustrated on Map 3.2.4-3D.

The fou three sediment ponds will be inspected, at a minimum, once each calendar quarter

for structural weakness, erosion, and other hazardous conditions. Any deficiencies found will be

reported to DOGM. Reports are kept at the mine office and are available upon request.

Revised: 3-24-10 4-83
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4.T4 PROTECTION OF PUBLIC PARKS AND HISTORIC PLACES

No public parks or registered historic places are located in areas affected by the

Skyline mining operation. The Permittee agrees, however, to notiff the regulatory

authority and the Utah State Historic Preservation Office (SHPO) of previously

unidentified cultural resources discovered in the course of mining operations. The

Permittee also agrees to have any such cultural resources evaluated in terms of

National Register of Historic Places eligibility criteria. Protection of eligible

cultural resources will be in accordance with regulatory authority and Utah SHPO

requirements.

The Winter Quarters Ventilation Facility (WQVF) is located on the westernmost

edge of the Winter Quarters town site. A historical survey was conducted by Earth

Touch, Inc. and is located in the Confrdential File. A second report submitted by

Canyon Environmental serves as an addendum to the first report due to changes in

the pad design which ultimately had the potential to affect other features. The

cultural resources in the Winter Quarters town site has been evaluated numerous

times in terms of the National Register of Historic Places eligibility criteria and

been determined to qualifu. However, the affected landowners have expressed to

SHPO (on numerous occasions), that they adamantly do not want the site to be

listed. The vast majority of features with historical significance associated with the

Winter Quarters town site are located at least /z- mtle east of the ventilation facility

and do not compromise the integrity of the site. A total of ten (10) dilapidated

earthen and/or stone foundations may possibly be impacted by the ventilation

facility. A meeting conducted with Skyline Mine, SHPO, DOGM, and Public

Lands Policy Coordination Office personnel determined the most suitable

protection of the Winter Quarters Canyon site was to construct an informative sign

at the mouth of the canyon along SR96 in conjunction with Eccles Canyon National

Scenic Byway - Energy Loop interpretive signs where the public will be provided

with an awareness of the cultural activities that were historically in the area.

4-84Revised: 12-30-09
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rock waste storage areas which result from mining coal. The economics of loading, hauling and
disposing of rock waste at any point other than underground effectively prohibit the extensive use
of a surface rock waste storase site.

If favorable market conditions exist, material may occasionally be recovered from the waste storage
site and returned to the product stream. Surface royalties and fees will be paid for all recovered
material. Material placed in the waste rock disposal site is neither toxic nor acid generating as
indicated by routine sampling and analysis. The sample results are submitted to the Division
annually.

The roof and floor rock for the three mineable Skyline coal seams are estimated to be 60 percent
sandstone, 30 percent shale, and 10 percent claystone. The igneous dike rock varies in composition,
but is essentially comprised of ferromagnesian minerals. The majority of dike rock which would
require surface disposal is anticipated to be very similar to basalt and would be very durable and
extremely resistant to weathering. The volumetric swell factor for the igneous and sedimentary rock
is estimated to be 30 percent.

The Permittee expanded the storage capacity of the Waste Rock site in2007. Due to changing
mining conditions it is hard to provide a reasonably accurate estimate of the amount of material
that will be deposited at the site. The expansion provides an estimate d 300,294 yds3 of additional
storage, which should be adequate for the term of the lease.

4.16.2 Winter Quarters Ventilation Facility (WQVF)

Similar to the surface facilities at the Main Mine Site, developmental waste generated from the
construction of Declined Slope and possibly from the vertical shaft will be used as fill material for
the remainder of the WQVF pad. All developmental waste will be tested for toxicity and acid-
generating potential at a rate of one (1) sample per 2,000 tons generated to determine whether
special storage is necessary. Approximately 8,000 cubic yards of material is anticipated to be
generated from the Declined Slope. Approximately 4,050 cubic yards will be generated from the
Vertical Shafts if they are sunk from the surface using conventional methods. If the raise-bore
technique is used for the construction of the shaft, very little material will be stored at the surface.
Construction of the WQVF pad is a minimum 20 feel above the elevation of any existing ground or
surface water. The WQVF pad will be built a minimum of two streambank widths away from
Winter Quarters Creek, thus maintaining a buffer zone and minimizing the potential for stream or
pad to impact each other. At reclamation, the developmental waste will be used in backfilling of the
Declined Slope, the vertical shafts. To achieve Approximate Original Contours (AOC), additional
materialwillbe brought from the Waste Rock site or purchased from an outside source if necessary.

4-90Revised 3-24-10
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Fish and Wildlife Enhancement Measures:
. Species to be planted and the rates per acre will follow the specifications in Table 4.7-6A.

. Seeds and seedlings planted during reclamation will include diverse palatable species.

. See Section 2.9 for additional discussion of Wildlife at the Waste Rock site.

Fish and Wildlife Enhancement Measures:
.Species to be planted and seeded and rates per acre are outlined in Mt Nebo Report (Appendix

A-2, Volume 2).

. The WQVF was specifically designed to be constructed a minimum of two (2) stream widths from

the stream channel, thus providing a buffer zone of riparian and other upland vegetation to

minimize impacts and maintain appropriate habitat.

. During construction, operation, and reclamation of the WQVF site, noxious plants invading the

permit area will be controlled by hand-grubbing, and/or approved herbicides. Surveillance will be

monitored annually during the l iabil i ty period.

Revised 3-24-10 4-103B
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area has been reseeded and will not be used again until final reclamation.

During reclamation, the fill material will be removed and then the culvert lifted out of the channel.

Top soilwillthen be placed back on the disturbed area with a track hoe and the area reseeded.

Although no permanent disturbance to the channel is planned or expected, if it should occur it will

be rip-rapped with a gradation of material from 4" to a maximum size of 38" (Section 18, Volume 5).

All culverts used for access to the area will be completely removed from the area during final

reclamation.

This final reclamation plan outlines the minimum reclamation to be accomplished. At the time of final

reclamation, a meeting will be held with the U.S. Forest Service to determine if additional reclamation work

over-and-above that outlined in the plan is needed.

4.19.9 Winter Quarters Ventilation Facilitv

Plates 3.2 4-3A through 3.2.4-3G illustrate the construction designs. Plates 4.4.2-3A and 4.4.2-38

illustrate the final reclamation of the WQVF site. Engineering Calculations, designs, and other maps of

the facility can be found in a report titled "Winter Quarters Ventilation Shaft Pad, Runoff and Sediment

Control Design Report", located in Volume 5, Section 24 of the M&RP.

The reclamation of the WQVF pad will be straight-forward, being located on a south-facing slope with only

very minimal impacts to the riparian corridor of Winter Quarters Creek. No topsoil in the minimal riparian

areas needed to be removed during construction or reclamation of the site - only minor traffic that will be

readily re-vegetated. Any concerns of excessive runoff are minimized with the undisturbed ditch on the

existing road located above the site. The road drainage was improved to accommodate a 6-hour, 10O-year

storm event from the majority of the hillside located above the site

Revised: 12-30-09 4-110





4.20.5 Winter Quarters Ventilation Facility Road

The pre-existing road in Winter Quarters Canyon is classified as an ancillary road based on the

following criteria: it is not used to transport coal or spoil; it is not used for access or other

purposes for a period in excess of six months; and it will not be retained for a specifically

approved postmining land use. The access is primarily across private land, with the

landowners being responsible for the maintenance of the road.

The approximately 450 foot access road built for the Winter Quarters Ventilation Facility pad will

be removed during reclamation. See Plates 3.2.4-3b and -3e for detailed road illustrations and

Plates 4.4.2-3A and 4.4.2-3B for reclamation details.

Revised: 3-24-10 a41a@)







EOPHYSICAL,

4 | l4 West 9950 North
Cedar Hills, Utah 84062

Phone 80 | -372-3685
Fax 80 | -785-5748

February 17,2009

Mr. Gregg Galecki,
Skyline Mine
HC 35 Box 380
Helper, Utah 84526

Dear Mr. Galecki,

This letter report summarizes the methodology and results of the seismic refraction testing
conducted by Clement Drilling & Geophysical, Inc. at the Skyline Mine Winter Quarters site,
near Scofield, Utah.

Seismic Refraction Testing

Four refraction lines were conducted at the project site in order to determine the comPression
wave (P-wave) velocities of the shallow subsurface material. The locations of the refraction
lines are shown on Figure l. The data were collected utilizing a Geometrics SmartSeis S l2
seismograph, 8 Hz geophones and l2-pound hammer source. Each line except Line 3 consisted
of two spreads approximately 220 feet long with l2 geophones placed at 20-foot intervals. Line
3 consisted on one 220-foot spread. Data collection consisted of center shot and two off end
shots at each end of the seismic spreads. The auto-stacking feature of the seismograph was
used to stack multiple shots at each location in order to reduce the signal to noise ratio of the
data. Data from the test was recorded by and stored in the seismograph.

The data were processed using Rimrock Geophysics SIP software to pick the first arrivals at
each geophone location and create an ASCII input file. The seismic spreads were combined
into four profiles for input into the processing software. The four input files were processed
using Optim's SeisOpt Pro modeling software. The refraction profiles show the calculated P-
wave velocities for the subsurface materials and are presented on Figures 2,3, 4 and 5.

Seismic Refraction Results

The profiles of the results of the seismic modeling for Lines 1,2, 3 and 4 are presented in
Figures 2, 3, 4 and 5. The typical lower seismic velocity for clastic sedimentary rocks is about
4,000 feet per second (fi/s). In the profiles this corresponds to the material shown in green.
There is usually a layer of weathered bedrock with a lower velocity that overlies the more
competent bedrock. This material is probably represented by the bluish-green on the profiles.
All of the profiles indicate increasing velocity with depth. Lines I and 3 were run perPendicular
to the centerline of the creek and show evidence of lateral movement of the stream channel in



Skyline Mine Winter Quarters Seismic Refraction Survey
FebruarT 10, 2009

Mr. Gregg Galecki
Page2 of 7

t hepas t .  Thepro f i l eso f  L ines  l , 2and3cor re la tewe l lwhere theyc rossL ine4 .  Basedon the
nature of refraction modeling there is limited data acquired on the ends of the seismic lines.
This results in deeper units not showing up at the very ends of the profiles and may account for
the 6,000 ftls and greater material not showing up ar the east end of Line 4. The material may
actually have increased in depth or there may not be enough data points to accurately model
that area. For this reason the attempt was made to extend the lines beyond the areas of
interest.

Please feel free to contact me if you have any questions regarding the results of the geophysical
testing. I appreciate the opportunity to work with you on this project.
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United States Department of Agriculture

,O,NRCS
Natural Resources Conservation Service
540 West Price River Drive
Area Office
Price, UT 84501
(435) 637-0041
FAX (43s) 637-3146

June 19,2009
Mr. Gregg Galecki
Arch Coal, Inc
Skyline Mine
P.O.  Box 719
Helper, UT 84526

Re: Production estimates for proposed Winter Quarters Ventilation Shaft Pad and Slope Shaft Pad.

Mr. Galecki,

Thank you for taking the time to meet with me on June 16,2009 in Winter Quarters Canyon. As we
discussed in the freld the proposed location lies within three distinct ecological sites; south facing
slope is Mountain Very Steep Stony Loam (Mountain Big Sagebrush), the north facing slopes is a
High Mountain Loam (Aspen) and in the valley bottom, Wet Fresh Streambank (Willow) (Figure 1).
Following the field visit, as well as experience with recent climatic conditions, I have made the
following determinations for vegetative production and overall, health and trend of the sites. It is
noted that some of the sites have previously been disturbed with differing levels of success in the
reestablishment of the Potential Natural Community (PNC). Please refer to Figures 2 & 3 to see the
extent of disturbance from the previous logging activities. The only ecological site that appears to
have not experienced high levels of perturbation is the Mountain big sagebrush site.

The northern portions of the proposed facilities lie within the Mountain Big Sagebrush site. This site
appeared to be is very good condition at the time of the visit. Vegetation was vigorous, all appearing
to exhibit reproductive capabilities and having very limited occurrences of weedy species (mainly
thistle). Although there were areas with exposed soil, there was only a moderate indication of soil
loss/movement despite the extremely steep slopes. Based on the conditions I observed in the field I
would estimate this site is capable of producingapproximately 1,300lbs Ac-r.

The willow site is still recovering from the previous logging activities and appears to have continued
heavy use from livestock. Although I did not tour the surrounding locations extensively, I did not see
any other watering sources in the area. Without the additional watering sources it is a given that this
location will continue to see heavy use by livestock. From the previous disturbances as well as the
livestock utilization of the area, the site is exhibiting an extensive colonization of weedy species
(mainly stinging nettle, hounds tongue, thistle and mullen). The PNC of a site like this would
normally produce over 2,000 lbs Ac-'. However, at its current state I would estimate that an average
throughout the proposed site would produce approximately 800 lbs Ac-l.

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

An Equal Opportunity Provider and Employer



Figure 1. Visual representation of the location of the three distinct ecological sites.

The aspen site had two conditions within the proposed areaof disturbance (Figure 2), one of which
had previously been logged with some dead (bark beetle mortality) Douglas-Fir remaining with some
older (tall straight, stemless trunks and short rounded crowns) as well as a healthy immature stand
with more vigorous growth (greater age diversity), also containing some young fir trees. For this state
of the aspen stand I would estimate it produces approximately 800 lbs Ac-r.

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

An Equal Opportunity Provider and Employer



Figure 2. Visual representation of aspen stand that was previously disturbed by logging activities.

The other extent of disturbance existing in the aspen stand that lies within the proposed location can
be seen in Figure 3. This location appears to have been the landing area for the previous logging
activities. This area is located where the proposed Sub Station is to be located. It appears this site has
crossed a threshold and without considerable input will take and extended period of time to recover to
its potential. For this particular site I would estimate that it produces approximately 300 lbs Ac-r.

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

An Equal Opportunity Provider and Employer



Figure 3. Visual representation of old landing area where proposed Sub Station is to be located.

In addition to the production estimates given above I have also provided a rangeland health
assessment to help better qualiff the overall conditions of these sites (Figures 4-6).

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

An Equal Opportunity Provider and Employer
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The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.
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Figure 5. Rangeland health score for the willow site. Note the slightly higher departures from normal
especially in the hydrologic and biologic categories.
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Figure 6. Rangeland health score for aspen site. Note the number of attributes in the moderate and
moderate to extreme catesories.
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If you have any questions or comments please feel free to contact me at anytime.

Sincerely,

lsl

M. DEAN STACY
Area Range Management Specialist
Price Area Office

CC: Bany A. Hamilton, ASTC-FO
Shane Green, State Range Management Specialist
Wayne Greenhalgh, District Conservationist
File

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment,

An Equal Opportunity Provider and Employer





Conyon Environmeniol
326 Eosi Siodium Avenue

Provo, UT 84604
Phone: 801 602 6883 Fox:801 341 0005

www.conyonenvironmenf ol com

November 7,2008

Gregg Golecki
Skyline Mine
HC 35 Box 380
Helper, Utoh 84562

Subjecl: Soils survey for lhe proposed Winler Quorlers venl locotion neor Scofield, Uloh

Deor Mr. Golecki :

Conyon Environmentol hos conducled o soils survey for the obove mentioned sile on beholf of
Skyline Mine. The soil survey wos conducted in order fo comply with requirements set forth by
the Utoh Divis ion of Oi l ,  Gos, ond Mining (DOGM).

NRCS Soils Dolo

The proposed vent shoff locotions ond surrounding oreos were evoluoted using the United
Sloles Deportmenf of Agriculture (USDA), Noturol Resources Conservolion Service (NRCS) WEB
Soil Survey (WSS) utility ond ossocioted NRCS soils reports. Soil profile locolions were selecled to
provide sile specific informolion regording soils in the immediole project oreo (Figure I ).

According lo the informotion provided by the NRCS, soils in the site vicinity ore comprised of the
Cureconti Fomily-Potheod Complex ond the Trog-Croydon Complex. The Cureconti-Fomily
Potheod Complex soils were identified on the norlhJocing slopes of lhe projecl oreo ond the
Trog-Croydon Complex soils were idenfified on lhe soulhJocing slopes of lhe project oreo
(Figure I ). The officiolsoil series descriptions ore provided in Appendix A.

Sile Reconnoissonce

A sile reconnoissonce wos initiolly conducied by Mr. Jensen ond Mr. Gregg Golecki of Skyline
Mine lo idenlify proboble locotions for fhe plocemenl of the proposed venl ond ossocioted soil
profile locotions. The sile wos troversed multiple iimes to identify proboble locolions ond
exposed soils were inspecled to gofher boseline doto. The exisling soil cuts ond exposures
oppeored fo be o result of previous logging ond ronching octivities in the oreo.

Soil Profiles

As soils investigolion wos conducled in lhe proposed projecf oreo ond immediote site vicinity on
October 16, 2008. Five soil profiles (SKl - SK5) were excovoled to gother representolive soils
dofo for lhe proposed project oreo. Soil profile locolions oreo idenlified on Figure 

'l 
ond lotitude



ond longitude coordinofes collected using o hond-held GPS receiver ore provided in the soil
lest profile logs. Eoch soil profile wos excovoted io o depth of one meter or to on idenfified C
horizon. Eoch profile wos photogrophed ond logged using selected NRCS melhods described
in the Fie/d Book for Describing ond Somp/ing Soi/s (2002).

sKl

The soil series represented by SKI wos idenlified on the soils mop os port of the Cureconti-fomily
Potheod complex. Descriplions of these soils ore included in Appendix A. SKI wos excovoted
from the north-focing slopes on the southern side of the proposed projecl oreo. The soils wilhin
SKI most closely resemble Cureconti soils. However, the porticulor informotion derived from the
soil profile tends to suggesf o slighf voriotion in soil fexiure ond formotion. This texture ond
formofionol difference is likely due lo locolized conditions inherent in the immediotely
surrounding oreo.

SK2 ond SK4

These soil profiles were excovoled from the toe-slope oreos neor Winter Quorters Creek. These
soils oppeor fo be distinctive from ony of the identified soil series in fhe oreo. These differences
ore likely o result of nofurol ond hisloric, mon-mode chonges to fhe streom-bed. According lo
fhe informolion obtoined from SK2 ond SK3, fhe soils neor the creek hove been subjecfed fo
mulliple depositionol events wherein numerous sond loyers hove been deposifed over river
cobble. Additionol surfoce soil loyers oppeor to hove been deposited from slope erosion ond
ossocioted olluviol oction. These soils oppeor to contoin o mixed A horizon to o depth of
opproximolely 30 cenlimeters. In soil depths greoter thon 30 centimefers within fhe creek-bed,
numerous sond ond sondy cloy depositionol loyers were identified obove river cobble. River
cobble wos encounfered in both profile locotions of depths ronging trom 52 to 89 centimeters
below the ground surfoce. Due fo the disturbed nofure of these soils, ond opporent chonges
resulting from olluviol oction ond historicol mining ond logging, they do not oppeor to be
representotive of fhe NRCS soilseries' identified in fhe project oreo.

According fo informoiion obtoined from the NRCS, neorby soils idenlified of fhe moufh of Winter
Quorters Conyon were lisled os Silos-Brycom Loom series (Appendix A). Of the idenfified soil
types in Corbon ond Emery Counfies, lhe soils from SK2 ond SK4 most closely resemble the Silos
series soils. These soils ore generolly found on olluviol deposits from conyon streoms with 0-3%
slopes. The porent moteriols ore primorily comprised of sondstone ond these soils generolly
conloin olluviol sond depositionol loyers.

SK3 qnd SK5

The soil series represented by SK3 ond SK5 were identified on lhe soils mop os port of lhe Trog-
Croydon complex. Descriptions of these soils ore included in Appendix A. SK3 ond SK 5 were
excovoled from the south-focing slope of the proposed projecf oreo. SK3 wos excovoled from
the slope obove the creek ond SK5 wos excovoted from o locofion neor the edge of lhe rood
cul, higher in elevolion thof SK3 on lhe south{ocing slope. The soils wilhin SK3 ond SK5 most
closely resemble Trog series soils. These soils ore generolly shollow with numerous sfones ond
cobbles. Although lhe soils from SK3 ond SK5 oppeored lo confoin more sond porlicles thon lhe
slondord Trog series soils, these chonges ore likely due lo sile-specific chorocteristics.

2

frn4.rn f nvironmcntal, [-[-f



The soil profiles excovoted ond evoluoled for this soil survey oppeored to represent the mosl
common types of soils ond geomorphic conditions wifhin fhe proposed project oreo. With the
noled excepfion of lhe soils locoted in the droinoge oreo of Winfer Quorters Creek, the soil
chorocteristics identified in the soil profiles generolly correlole to soil series informofion previously
identified by fhe NRCS in lhe oreo. Due to the chonging nolure of fhe olluviol oreo (due lo
nolurol processes ond historicol chonges from former mining octivilies) obout the creek, the soils
in the creek-bed do nol oppeor to correspond lo ony previously documenled soils in the
lmmediotely surrounding oreo. However, lhe neorby Silos series soils (locoted neor lhe moufh of
Winter Quorters Conyon) correspond most closely wifh fhe soils idenfified in the excovoted soil
profiles from the creek-bed. Pleose review ihe obove soil survey resulls ond if you hove ony
quesfions, confoct me oi B0l-602-6883.

Sincerely.

Chris Jensen
Soi lScient ist
Conyon Environmenlol

(.onqon Lntironmcntal, LLL
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Soil MapCarbon Area, Utah, Parts of Carbon and Emery Counties

Map Unit Legend

I Totats for Area of Interest (Aot) | r sz.z I r oo.o"z" I

Web Soil Survey 2.0
National Cooperative Soil Survey
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Soil Map-Carbon Area, Utah, Parts of Carbon and Emery Counties; and Manti-
Lasal National Forest, Manti Division - Parts of Sanpele and Emery Counties

Map Unit Legend

Uantl-Lasal National Forcst Mantl Divlslon - Parts of Sanpete and Emery Counties (UTE45)

No soll data availablo for this soil survey area.

Tolals for Area of Interest (AOl) I 1183e 7 [

Carbon Area, Utah, Parls ofCarbon and Emery Counties (UTGi6)

tlap Unlt Symbol tap Unit Name Acres in AOI Percent of AOI

22 Croydon loam, 30 to 50 percent
slopes

Curecanti family-Pathead
complex

Dumps,mine

Falcon-Rock outcrop complex

Silas loam

Silas-Brycan loams

Trag stony loam, 30 to 60
percent slopes

Trag-Beje-Senchert complex

Trag-Croydon complex

Uinta-Toze families complex

Water

357.1

2,732.5

50.0

181.1

124.4

401.1

1,374.4

22 '7

1 ,900.7

40.6

0.8

34.9o/o

0.6%

2.3o/o

1.60/o

5.1o/o

17 .5%

Q.3o/o

24.2o/o

0.5%

0.0o/o

23

29

30

1 0 8

1 0 9

1 1 5

117

1 1 8

125

128

USDA
- Natural Resources

Conservation Service
Web Soil Survey 2.0

National Cooperative Soil Survey
11t7t2008
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23-Curecanti family-Pathead complex

Map Unit Setting

. Elevation: 6,980 to 8,970 feet

. Mean annual precipitation: l6 to 20 inches
' Mean annual air temperature: 38 to 45 degrees F
. Frost-free period: 60 to 100 days

Map Unit Composition

. Curecanti and similar soils: 30 percent

. Pathead, stony, and similar soils: 25 percent

. Pathead and similar soils: 25 percent

Description of Curecanti

Setting

. Landform: Mountain slopes

. Landform position (three-dimensional): Mountainflank

. Down-slope shape: Convex

. Across-slope shape: Convex

. Parent material: Colluvium derived from sandstone and shale

Properties and qualities

. Slope: 50 to 70 percent

. Depth to restrictive feature: More than 80 inches

. Drainage class: Well drained

. Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 inlhr)

. Depth to water table: More than 80 inches

. Frequency of flooding: None

. Frequency of ponding: None

. Available water capacity: Low (about 5.3 inches)

Interpretive groups

. Land capability (nonirrigated): 7e

. Ecological site: MOLTNTAIN VERY STEEP LOAM (OAK) (R048AY465UT)

Typical profile

r 0 to 7 inches: Loam
o 7 to 15 inches: Very stony loam
o 15 to 20 inches: Very stonv loam



. 20 to 60 inches: Very stony loam

Description of Pathead

Setting

. Landform: Canyons, mountainsides

. Landform position (three-dimensional): Mountainflank

. Down-slope shape: Linear, convex

. Across-slope shape: Linear, convex

. Parent material: Colluvium over residuum weathered from sandstone and shale

Properties and qualities

. Slope: 40 to 70 percent
' Surface area covered with cobbles, stones or boulders: 33.0 percent
. Depth to restrictive feature:20 to 40 inches to lithic bedrock
. Drainage class: Well drained
. Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 inArr)
. Depth to water table: More than 80 inches
. Frequency of flooding: None
. Frequency of ponding: None
. Calcium carbonate, maximum content: 15 percent
. Sodium adsorption ratio, maximum: 5.0
. Available water capacity: Very low (aboutZ.9 inches)

Interpretive groups

. Land capability (nonirrigated): 7e

. Ecological site: MOLTNTAIN WINDSWEPT RIDGE (R048AY478UT)

Typical profile

o 0 to 4 inches: Extremely bouldery fine sandy loam
o 4 to 38 inches: Very stony fine sandy loam
. 38 to 42 inches: Unweathered bedrock

Description of Pathead, Stony

Setting

. Landform: Mountain slopes

. Landform position (three-dimensional): Mountainflank

. Down-slope shape: Convex

. Across-slope shape: Convex

. Parent material: Colluvium over residuum weathered from sandstone and shale



Properties and qualities

. Slope: 50 to 70 percent

. Surface area covered with cobbles, stones or boulders: 33.0 percent

. Depth to restrictive feature:20 to 40 inches to lithic bedrock

. Drainage class: Well drained

. Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

. Depth to water table: More than 80 inches

. Frequency of flooding: None

. Freguency of ponding: None

. Calcium carbonate, maximum content: l5 percent

. Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)

. Sodium adsorption ratio, maximum: 5.0

. Available water capacity: Very low (about2.O inches)

Interpretive groups

. Land capability (nonirrigated): 7e

. Ecological site: MOUNTAIN VERY STEEP LOAM (SALINA WILDRYE)
(R048AY466UT)

Typical profile

o 0 to 3 inches: Extremely stony loam
o 3 to 26 inches: Very cobbly loam
. 26 to 30 inches: Unweathered bedrock



I I 8-Trag-Croydon complex

Map Unit Setting

. Elevation: 7,58A to 9,470 feet

. Mean annual precipitation: l6 to 25 inches

. Mean annual air temperature: 34 to 40 degrees F

. Frost-free period: 40 to 80 days

Map Unit Composition

. Trag and similar soils: 50 percent

. Croydon and similar soils: 30 percent

Description of Trag

Setting

. Landform: Mountain slopes

. Landform position (three-dimensional): Mountainflank

. Down-slope shape: Convex

. Across-slope shape: Convex

. Parent material: Alluvium and/or colluvium derived from sandstone and shale

Properties and qualities

. Slope: 30 to 60 percent

. Surface area covered with cobbles, stones or boulders: 13.0 percent

. Depth to restrictive feature: More than 80 inches

. Drainage class: Well drained

. Capacity of the most limiting layerto transmitwater (Ksat): Moderately high (0.20 to
0.60 in/hr)

. Depth to water table: More than 80 inches

. Freeuency of flooding: None

. Frequency of ponding: None

. Calcium carbonate, maximum content: 10 percent

. Available water capacity: High (about 10.2 inches)

Interpretive groups

. Land capability (noninigated): 7e

. Ecological site: MOLTNTAIN LOAM (SALINA WILDRYE) (R048AY409UT)

Typical profile

o 0 to l0 inches: Stony loam
o 10 to 36 inches: Clav loam



. 36 to 60 inches: Clay loam

Description of Croydon

Setting

. Landform: Mountain slopes

. Landform position (three-dimensional): Mountainflank
' Down-slope shape: Convex
. Across-slope shape: Convex
' Parent material: Colluvium and/or slope alluvium over residuum weathered from

sandstone and shale

Properties and qualities

. Slope: 30 to 50 percent

. Depth to restrictive feature: 40 to 60 inches to paralithic bedrock

. Drainage class: Well drained

. Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 inlhr)

. Depth to water table: More than 80 inches

. Frequency of flooding: None

. Frequency of ponding: None

. Available water capacity: Moderate (about 8.1 inches)

Interpretive groups

. Land capability (nonirrigated): 7e

. Ecological site: High Mountain Loam (Aspen) (R047XA508UT)

Typical profile

o 0 to 16 inches: Loam
r I 6 to 23 inches: Loam
. 23 to 48 inches: Clay loam
. 48 to 52 inches: Weathered bedrock



l0g-Silas-Brycan loams

Map Unit Setting

o Elevation: 7,680 to 8,580 feet
r Mean annual precipitat ion: 16 to 20 inches
o Mean annual air temperature: 38 to 45 degrees F
o Frost-free period: 50 to 80 days

Map Unit Composition

r Si las and similar soi ls: 65 percent
o Brycan and similar soi ls: 20 percent
. Minor components: 7 percent

Description of Silas

Setting

. Landform: Valleys
o Down-slope shape: Linear
o Across-slope shape: Concave
e Parent material:  Al luvium derived from sandstone and shale

Properties and qualities

r Slope: 0 to 3 percent
. Depth to restrictive feature: More than 80 inches
r Drainage class: Somewhat poorly drained
. Capacity of the most l imit ing layer to transmit water (Ksat): Moderately high to high (0.50 to

2.00 inlhr)
.  Depth to water table: About L8 to 42 inches
o Frequency of f looding: None
o Frequency of ponding: None
. Calcium carbonate, maximum content: 5 percent
o Avai lable water capacity: High (about 9.6 inches)

Interpretive groups

. Land capabil i ty (nonirr igated): 6w

. Ecological site: Wet Fresh Meadow (Willow-Sedge) (R048AY008UT)

Typical profile

o Q to 2 inches: Loam
o 2to 17 inches: Loam
o L7 to 28 inches: Loam
t 28 to 43 inches: Loam



o 43 to 60 inches: Sandy clay loam

Description of Brycan

Setting

. Landform: Al luvial fans
o Down-slope shape: Concave
r Across-slope shape: Convex
r Parent material:  Al luvium derived from sandstone and shale

Properties and qualities

. Slope:3 to 8 percent

. Depth to restrictive feature: More than 80 inches
o Drainage class: Well  drained
. Capacity of the most l imit ing layer to transmit water (Ksat): Moderately high to high (0.60 to

2.00 inlhr)
.  Depth to water table: More than 80 inches
o Frequency of f looding: None
o Frequency of ponding: None
o Calcium carbonate, maximum content: 5 percent
o Avai lable water capacity: High (about 9.9 inches)

Interpretive groups

o Land capabil i ty (nonirr igated): 6c
o Ecological site: MOUNTAIN LOAM (SALINA WILDRYE) (RO48AY4O9UT)

Typical profile

o Q to L2 inches: Loam
o tZ to 32 inches: Loam
o 32 to 60 inches: Si l t  loam

Minor Components

Silas, poorly drained

o Percent of map unit:  5 percent
. Landform: Flood plains
' Landform posit ion (three-dimensional):Tal l  dip
r Down-slope shape: Linear
o Across-slope shape: Concave
. Ecological site: Wet Fresh Meadow (Willow-Sedge) (R048AY008UT)

Flooded soils
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Percent of map unit:  2 percent
Landform: Flood plains
Landform posit ion (three-dimensional):  Talf ,  dip
Down-slope shape: Linear
Across-slope shape: Concave
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Introduction

Canyon Fuel Company has plans to construct a ventilation shaft pad in Winter Quarters Canyon

to support their underground coal mining operations in that area. During the engineering and

design phase for the pad, a site was chosen and plans were drafted accordingly. Vegetation

sampling was then conducted in the area that would have been impacted by construction of the

pad. A report called Yegetatiansarnpfrivtg & Sensitiaesyecies &thevewitailousf1afu$im in Winlev

Quarters Canyon was prepared by Mt. Nebo Scientific, Inc, and submitted to Canyon Fuel in July

2409. This report addressed the potential impacts to the plant comm-unities of the area. Since

that time, the site plans changed somewhat, resulting in an adjushnent to the initial footprint of

the pad. Consequently, this report has been written to revise arrd update the aforementioned

report so that the permit area and impact to the vegetation associated to it are current. Although

references have been made to the earlier report, and some of the data contained in that report may

prove helpful, this report supercedes it.

The Winter Quarters Ventilation Shaft Site is located in Carbon County approximately 2 miles

west of the town of Scofield, Utah. Average elevation of the study site was about 8,200 ft above

sea level. Plant communities in the general area include riparian, sagebrushlgrass, aspen,

mountain brush and coniferous forests. The vegetation that would be disturbed by construction

of the site is primarily a sagebrush/grass community.

This report describes the results of quantitative sampling of the plant communities that could be



impacted by the proposed ventilation shaft pad.

ffied", or a native plant cofiilrnmity that could be

the time of final reclamation.

It also shows results of sampling a "reference

used for future revegetation success standards at

Finally, federally listed threatened, endangered or otherwise sensitive plant and animal species

that are found in Carbon County, Utah have also been addressed herein.

Mefhods

Methodologies used for this study wers performed in accordance with the guidelines provided by

the State of Utah, Division of Oil, Gas and Mining (DOGM) and other appropriate sources. The

field work for the quantitative and qualitative data vyere recorded within the plant communities in

September 2008. Followup field visits to observe modifieations to the site plan were made in

November 2009.

Transect and Quadrat Placement

Transect lines for sampling the vegetation were placed randomlywithin theboundaries of the

proposed disturbed and reference areas. Once the transects were established, quadrat locations

for sampling were chosen using random numbers from the transeci lines with the objective to

record data without preconceived bias.



Cover estimates were made using ocular methods with meter square quadrats. Species

composition, cover by species, and relative fiequencies were also assessed from the quadrats.

Additional information recorded on the raw data sheets wrre notes such as: slope, exposure,

grazing use, disturbance andlor other appropriate notes. Plant nomenclature follows "A Utah

Flora" (Welsh et a1., 2003).

Densities of woodyplant species for the proposed disturbed and reference areas were estimated

using the point-quarter method. In this method, random points wsre placed on the sample sites

and measured into four quarters. The distances to the nearest woody plant species were then

recorded in each quarter. The average point-to-individual distance was equal to the square root

of the mean area per individual. The nurnber of individuals per acre was the end result of the

calculations.

Sampling adequacy for cover and density was attempted by using the formula given below.

*MIN= 
tzs2

{eY

whers,

nMlN =  min imum adequate  sample
f = appropriate confidence t-value
s = standard deviat ion
x  =  sample  mean
d = desired change from mean

With the values used for "t" and ood"above, the goal was to meet sample adequacy with 80%



confidence within a 70aA deviation from the true mean.

Sfudent's t-tests were employed tc compare the total living cover and total woody species density

of the proposed disturbed sagebrushlgrass community with the reference area.

Color photographs of the sample areas were taken at the time of sampling and have been

submitted with this report.

Threatened & Endangered Species Survev

The list of federally protected threatened, endangered & candidate plant and animal species in

Carbon County, Utah was exanlined and the potential for impacting these species by the project

were addressed.

Prior to recording quantitative data on the plant communities, a sensitive plant species survey

was conducted. To initiate the study, appropriate agencies had been consulted at earlier dates

(e.g. Utah Natural Heritage Program) and other sources were reviewed (sensitive species files at

Mt" Nebo Scientific, Inc.) for potential plant species that are known to be rare, endemic,

threatened, endangered or otherwise sensitive in the study &rea.



Results

Propo sed Di sturbed S asebrushlGrass C ommun itv

Nearly all the impact to the vegetation by constnrction and maintenance of the ventilation site

will occur in an upland type called the sagebrush/grass comrnunity (Map l). As shown in Table

1, this community was dominated by mountain sagebrush (Artemisia tridentata var. vaseyana),

Salina wildrye {Elymus salinus) and snowb erry {symphorica.rpos oreophilas}. The total living

cover in this coil]munity was estimated at48.5Ao/o (Table 2-A), of which consisted of 76.18%

shrubs, 2A.94% grasses and 2.88% forbs (Table 2-B). The woody species density for this

communilywas estimated at 6,303 individuals per acre (Table 3). For a colorphotograph of the

area refer to Photo 1.

Sasebrush/Grass Reference Area

The plant communify chosen as the reference area to be used for final revegetation success

standards ulas a similar sagebrush/grass cofllmuniry and was located near the proposed disturbed

area (see Map 1). This communiry was dorninatedby mountain sagebrush, Salina wildrye,

antelope bitterbrush (Purshia tridentata) and snowberry (Table 4). The total living cover of the

area was estimated at 49 .7 Sa/a (Table 5 -A). The living cover was comprised of 7 4 .99% shrubs,

24.10% grasses and 0.91% forbs (Table 5-B). The woody species density for this reference area

was composed of 4,389 individuals per acre {Table 6). For a color photograph of the area refer



to Photo 2.

Riparian Areas

As explained above, an earlier report provided information about the potential impacts to the

vegetation at the ventilation site when it was designed with a different footprint. That report

provided detailed information about the riparian zone beca$se it would have been greatly

impacted by the early design. The new plan, however, has heen designed to yield little

disfurbance to the riparian zones af the area. Current plans have designed a buffer zene between

the stream and the proposed disturbed areas that will insure little or no disturbance to the stream

or the riparian communities it supports" There is, however, one small riparian area that may or

may not be slightly impacted {see Photo 3), but because of its size and the fact that it has been

disturbed by over-grazing (note the "weedt'' species in the photo), for all practical purposes

assigning revegetation success standards to it may be illogical. Also, because the topsoil will

remain intact in this area: and because it will have a constant water source where seed dispersal is

facilitated to it from the riparian communities upstream, this area will be easily restored to a

natural condition if it is at all impacted by the proposed activities. A riparian seed rnixture will

be used at the time of final reclamation in this area.

There is a lot of data available for the riparian complexes in the earlier-mentioned report, but

those data are no longer essential to describe the project impacts for the current plan. The earlier

report is available upon request, but this document supercedes that report. All that said, it would



be easyto record some quantitative covsr and density data in the next field season if DOGM

should require the information for this small area.

Previouslv Disturbed CommuniW

Like the riparian areas described above, earlier plans entailed disturbing areas that had already

been disturbed by activities other than those proposed by current plans for the ventilation site.

These areas were called "Previously Disturbed Areas" in the early report.

Although there are some areas planned for disturbance in the current plan that could be

considered previously disturbed because 'oweed/' or exotic plant species are cofirmon (see

upland areas on the left side of Photo 4), this disturbance was more a result of livestock

overgrazing, road construction and parking, rather than logging or other major disturbance-

causing activities. Moreover, these areas are localized and relatively srnall * too small in fact to

be required by DOGM to have a similar reference area associated to them.

Because these areas are so small and their topsoil will remain in-place, standards for revegetation

success will be the same as described for the sagebrush/grass community above.



Threatened & Endanqered Species

There are several federally listed plant and animal species that are known to occur in Carbon

County, Utah. These species are listed on Table 7 alongwith notes and comments about their

specific habitat requirements as well as their potential to exist in the area proposed for

disturbance by construction of the ventilation shaft site. There is almost no potential for the

proposed activities to impact any of these species.

Summdry & Discussion

An area has been proposed for construction of a ventilation shaft to support coal mine related

activities in Winter Quarters Canyon. As a result, disturbance to the native vegetation in the area

will be necessary. This document provides data from sampling the plant communities that have

been proposed for disturbance as well as provides potential standards for revegetation success for

final reclamation of the site.

Nearly all of the impacts of the project to the vegetation will be in the Sagebrush/Grass

Community, an undisturbed and native plant community. Therefore, a Sagebrush/Grass

Reference Area was chosen to represent rwegetation success standards at the time of final

reclamation. Following sampling these two areas in 2008, the data sets wsre compared. When

statistics were applied, a Student's t-test demonstrated that there was no significant difference

o



between the cover of the area proposed for disturbance and its reference area (Figure 1). When

woody species densities were compared between these two areas, the difference was significant

(Figure 2), but the goal restoration of woody species should probably be less than both of those

densities. To encourage greater herbaceous forage for wildlife and domestic livestock, less

woody species density would be recommended here, possibly closer to 2,500 individuals per

acre.

Figure 1. A statistical comparison (Student's t-tests) of the total living
cover between the proposed disturbed sites and the reference area at the
Winter Quarters Vent site.

t s n t d f S L

Sagebrush/Grass
Proposed Disturbed:
Reference Area:

t-test

48.50
49.75

9 . 1 0
10.78

20
20

-0.396 38

x : mean
s = standard deviation
n = sample size
t = Student's lvalue
df = degrees of freedom
n/a = not applicable
ns = non-significant



Figure 2. A statistical comparison (Student's t-tests) of the woody
species density between the proposed disturbed andthe reference areaat
the Winter Quarters Vent site.

t s n t d f S L

Sagebrush/Grass

4.420 38 p<0.01

x : mean
s = standard deviation
n = sample size
t = Student's t-value
df = degrees of freedom
n/a = not applicable
p = probability; significance level
ns = non-significant



Summory Tqbles

Sagebrush /Grass  Com m un  i t y

TREES &  SHRUBS
Amelanchier ufahensis
Artemisia tridentata
Rosa woodsr7

FORBS
Geranium richardsonii
M ac h ae ra nth e ra g rin d e lio id e s
Penstemon watsonii

GRASSES

Percent
uenc

20.00
95.00
1 5 . 0 0
7 5 .

1 0 . 0 0
5.00

1 0 . 0 0

Table 2. Total mean cover (A), composition (B), standard
deviations and sample sizes at the Winter Quarters
Ventilation Site l2OO8l-
Sageb rush /Grass  Comm un i t y Standard Sample

A. TOTAL COVER
Total  L iv ing Cover
Litter
Ba reg rou nd
Rock

B .  % COMPOSIT ION
Trees & Shrubs
Forbs

1 3 . 9 5  2 0
5.69  20

48 .50
1  1 . 0 0
26 .00
14.50

76. ' t8
2 .88

9 . 1 0
4 .36

1 2 . 2 1
9 .73

20
20
20
20

Grasses 209re

ebrush /Grass  Commun i
SPECIES

ufahensls
Artemisia tridentata

woodsii
s

l nd i v i dua l s
Per Acre

3 1 5 . 1 5
5 .42

78.79

l l

TOTAL 6302.97



Table 4. Cover and frequency by species at the Winter euarters

Sagebrush/G rass Reference Area

TREES &  SHRUBS
Am r utahensis
Artemisia tridentata
Mahonia

ia tridentata
Ribes cereum
sym

FORBS

GRASSES

Percent
u

1 5 . 0 0
75.00

50.00
5.00

oreophilus 45.00

ludoviciana 5.00

Table 5. Total mean cover (A), composition (B), standard
deviations and sample sizes at the Winter Quarters Ventilation
Site (20081.

sageurusr'rcrass nererence area ,.llT ilXlali:l 
saTl]l

A. TOTAL COVER
Total  L iv ing Cover
Litter
Bareground
Rock

B .  % COMPOSTTTON
Trees & Shrubs
Forbs
G r a s s e s  2 4  1 n  t A  6 2

49.75
1 5 . 5 0
1 7 . 0 0
1 7 . 7 5

1 0 . 7 8
6 . ' 1 0
8 .28
7 .98

20
20
20
20

2 Q

2 0
t o

74 .99  25 .06
0 .91  3 .96

Table 6. Woody Species Density at the Winter Quarterc Ventilation Site (2008).

Saqebrush/Grass  Reference Area
S P E C I E S lnd i v i dua l s

Per Acre
Amelanchier ufahensis 219.44
Aftemisia tridentata 1974.95
Chrvsothamnus viscidiflorus 109.72
Purshia tridentata 1316.63
Rosa woodsfi 54.86
Svmphoricarpos oreophilus 713.18
TOTAL 4388.78

l 2



Common Name

Humpback  chub

Black-footed ferret

Clay phacel ia

Toble 7: Federolly l isfed fhreofened, endongered & condidole species in Corbon Counly, Ufoh ond
notes reoordino polenfiol im them os o resulf conslruction of lhe ventilolion sile

Scienti f ic Name Site-Specif ic Notes

Gita cypha Humoback chub in Utah are now confined to a
few white-water areas in the Colorado, Green,
and White Rivers.

These rivers do not occur in the study area.
The drainage control measures of the site limil
impacts to the downstream drainage of the
Colorado River system.

There should be no impacts to this species as
a result of construction and operation ofthe
vent site.

Gila elegans The bonytail is a very rare minnow odginally
native to the Colorado River system.

These rivers do not occur in the study area.
The drainage control measures of the site limil
impacts to the downstream drainage of the
Colorado River system.

There should be no impacts to this species as
a result of construction and operation of the
vent site.

Mustela nigripes Black-footed fenet habitat is primarily prairie
grasslands. The fenet has a diet consisting of
almost 90% prairie dogs. This habitat and
food source does not occur in the study area.

There should be no impacts to this species as
a result of construction and operation of the
vent site

Phacelia argillacea The habitats of clay phacelia are usually found
in pinyon-juniper and mountain brush plant
communities, and typically in clay soils of the
Green River formation.

Although the mountain brush community
occurs adjacent to the study area, the geologic
formations of the study area were well below
the Green River formation in geologic strata.
Additionalty, soil types usually associated with
this species were not present in the study
alea.

There should be no impacts to this species as
a result of construction and operation of the
vent site.

13



Toble 7l Federolly l isled lhreolened, endongered & condidofe species in Corbon Counly, Uloh ond
notes legording pofenflol impocls lo lhem os o resull consfrucfion of fhe venli lolion sile

Ptychocheilus /ucius Colorado p ikeminnow E The Colorado pikeminnow is a fish that prefers
medium to large rivers With the loss of
habitat they are now restricted to the upper
Colorado River system.

These rivers do not occur in the study area.
The drainage control measures of the site limit
impacts to the downstream drainage of the
Colorado River system.

There should be no impacts to this species as
a result of construction and operation of the
vent site.

Sc/erocacfus glaucus Uinta Basin hookless
cactus

T Sclerocactus glaucus generally occurs on
cobblely, gravelly, or rocky surfaces on river
tenace deposits along the White and Green
Rivers of Utah.

S. g/aucus occurs on varying exposures, but is
more abundant on south facing exposures, and
on slopes to about 30 percent grade; it is most
abundant at the point where tenace deposits
break from level tops to steeper side slopes.

Plant communities and species associated
with this species are bud sage, shadscale,
black sagebrush and horsebrush.

These plant communities nor habitats
associate with them occur in the study area,
therefore, there should be no impacts to this
soecies as a result of construction and
operation of the vent site.

Xyrauchen texanus Razorback sucker E This species prefers slow backwater habitats
and imDoundments in the Colorado River
system. Utah Division of Wildlife Resources
distribution maps of this species for Carbon
County shows to occur near the Green River in
extreme eastem portion of the county.

These rivers do not occur in the study area.
The drainage control measures of the site limit
impacts to the downstream drainage of the
Colorado River system.

There should be no impacts to this species as
a result of construction and operation of the
vent site.

* Status
C = Candidate
E = Endangered
T = Threatened
Ex = Extirpated
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Color Photogrophs of the Somple Areos

Photo 1:  Proposed Disturbed Sagebrush/Grass (photo by P. Coll ins)

Photo 2:  Sagebrush/Grass Reference Area (photo by P Collins)



Photo 3:  Proposed Disturbed Near Ripar ian Area (photo by G. Galecki)

Photo 4:  Previously  Disturbed Area (see upland areas on the le f t  s ide)  (photo by G.  Galecki )
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TETRATECH

March 13, 2009

Gregg Galecki
Environmental Eng ineer
Skyline Mines,
Canyon Fuel Company, LLC
{435) 448-2636

RE: Wnter Quarter's Canyon Wildlife Studies $ummary for 2006 through 2008

Dear Mr. Galecki:

Skyline Mines, Canyon Fuel Company, LLC (Skyline) is proposing to construct a
ventilation shaft and pad in Township {T) 13 South (S), Range (R) 6 East (E), in Section
1 in the Northwest (NW) %, which is located on private land, adjacent to the Manti La Sal
National Forest (Figure 1). The construction forthis project is anticipated to take up to
two years to complete. After the completion of the ventilation shaft and pad, an exhaust
fan will be assembled on the pad site and operational for the life of the mine. Tetra
Tech, Inc. (Tetra Tech) has been conducting Northern goshawk and Forest Service
management indicator species surveys in and around this site and within adjacent
locations in the Manti La Sal National Forest since 2006. The intent of these wildlife
surveys was to document all special status species in the vicinity of the proposed
construction and exhaust fan site. No vegetation surveys were conducted as part of
these studies.

This fetter addresses the results of the 2006, 20A7, and 2008 wildlife baseline surveys,
and any potential impacts that may be associated with construction and operation of the
proposed exhaust fan. This letter also addresses the results of a sound study conducted
for Canyon Fuel Company's Sufco Mine, within the Manti La Sal and Fish Lake National
Forests. This study is being used as a guide for determining the potential affects of the
proposed exhaust fan and construction activities on wildlife in Winter Quarter's Canyon.

Yltildlife Baseline Surveys 2006 through 2008 Summary

Tetra Tech conducted Northern goshawk and related Forest Service management
indicator species clearances as part of the joint agency (Forest Service and Bureau of
Land Management) coal exploration activities on Forest Service Lands. Each year
Northem goshawk broadcast vocalization calling surveys were conducted following U.S.
Department of Agriculture (USDA) Forest Service protocol (Northem goshawk inventory
and monitoring technical guide by B. Woodbridge and C.D. Hargis, 2006). The surveys
were conducted along the designated flight paths, helicopter/equipment staging areas
and existing/proposed drill hole sites.

Tecra Tech
i j { r  E .  Sr : r , i l ,  I i ; * r i : i i .S ' , i t , r  ? f  i J .  S l -C"  ' Jur r  S , l i i :

Te l gt ! ;i,.1 i,i*'; Fax 4i; i :&'{ ?0: l ','r'*'*;; i:,:il 3ii:.i.iit',
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The Winter Quarters Ganyon coal exploration area is accessed from the top by Forest
Service (FS) PackTrail 369 off the Granger Ridge Road (FS Road221) via Highway 264
west of the existing Skyline Mine operations or from the bottom of Winter Quarter's
Canyon from Highway 96 in Scofield. From FS 369 the survey area continues down into
Winter Quarters Canyon through Sections 2, 3, and 4 in T13S and ROE and then
continues onto private lands in Section 1 T13S and ROE. FS 369 then tums into FS
Road'121 within the private lands in Sections 5 and 6 in T12S and R7E and then meets
Highway 96.

The habitat along the FS 121 and FS 369 corridor at the bottom of Winter Quartefs
Canyon, consists predominately of sagebrush on the north slope and mixed conifer and
aspen on the south slope. Habitat changes to aspen and mixed conifer at the fork of
Bob's Canyon and Winter Quarte/s Canyon, in Section 2 T13S ROE (Figure 1).
Though suitable mixed conifer habitat for Northern goslrawks is located in the upper
portions of Winter Quarter's Canyon within one-mile of the proposed ventilation shaft
and pad, no active nests were located during the 2006 ,2007, and 2008 field efforts.

Only one Northern goshawk u/as observed within a mile of the proposed ventilation shaft
and pad at calling station wqJSOS in T13S R6E Section 2 in the SE % of the NE % on
June sth, 2007. The bird did not respond on the second site visit and no nest was ever
located. This observation was determined to be transitory. Figure I shows the
locations of all the Northern goshawk calling stations located within one-mile of the
proposed ventilation shaft and pad that were surveyed from 2006 through 2008. Table I
shows the Northern goshawk calling station locations and the results by year of these
surveys within one-mile of the proposed ventilation shaft and pad. All other observations
of Northem goshawks in Winter Quarter's Canyon were over a mile away from the
proposed project area and are as follows (Figure 1):

. On June 8m,2006 a Northern goshawk responded to calls at calling station wq17
tT13S RGE Section 15 in the SE %ot the NE %) atf of FS 221. A nest search
was conducted but no nest was found.

. On June 28u', 2006 a Northern goshawk responded to calls at calling station
wq18 (T13S R6E Section 14 in the SW %ol the NW %) att of FS 221 and then
flew away. No nest was located.

. On June 5h, 2AOT a Northern goshawk responded to calls at catling station
wqGT56 fi12s R6E Section 34 in the NE % ol the SE %). A nest search was
conducted but no nest was found.

No nesting birds or nests have ever been documented in the area of the proposed
project or within a mile of the project area from 2006 through 2008. Elk, elk calves, mule
deer, and mule deer fawns have been documented at various locations throughout
\Mnter Quarte/s Canyon. No elk or mule deer calving or fawning areas have been
documented in the area of the proposed project from 2006 through 2008 or throughout
the Winter Quarter's Canyon area.



TETRATECH

Based on the results of the past three year study, Tetra Tech does not foresee any
impacts to wildlife associated with the construction of the ventilation shafi or pad.

Exhaust Fan $ound and the Potential Wildlife lmpacts

Though Tetra Tech did not develop a sound study for the Winter Quarter's Canyon area,
a comparison of possible sound impacts to wildlife in this area from the long term
operation of the exheust fan, with a sound study conducted for similar operations at
Canyon Fuel Company's Sufco Mine (Sufco) was analyzed. This evaluation will be used
as an example to aid in the determination of potential impacts to wildlife in Winter
Quarter's Canyon.

The Sufco sound survey was conducted by Tetra Tech within the Manti La Sal and Fish
Lake National Forests in July of 2008. Sound level monitoring was implemented to
obtain data on sound levels around an existing ventilation fan at select sound sensitive
resource locations. The intention of the sound study was to determine the possible
sound impacts, of a proposed exhaust fan, based upon sound level data generated by
the operational ventilation fan that was presently in use.

The Sufco sound study results showed that background outdoor sound levels for the
project area were between 27.6 A-weighted decibels (dBA) and 57.9 dBA. Maximum
sound levels between 75.4 dBA and 95.7 dBA were recorded at the existing ventilation
fan, and decreased as the distance between the source and monitoring point locations
increased. The sound generated at the source was continuous and produced ranges of
plus or rninus 15 dBA between Mru( and MIN recordings. Ranges in decibel readings
increased as distance htween the source and monitoring point locations increased.
These ranges were likely attributed to affects of wind, line of sight, echoing, vegetative
cover, and topography on the sound level measurements. The greatest distance from
which the fan was audible was determined to be pfus or minus 1.43 miles eway from the
source. The sound levels recorded at 1.43 miles ranged between 28.4 dBA and 54.5
dBA. Though the fan was audible, the sound levels were near background noise levels
{27 .6 dBA and 57.9 dBA).

It is anticipated that Winter Quarter's Canyon will have unique topographical and
vegetative characteristics that may aid or impede sound travel in the adjacent areas.
Factors affecting sound travel such as topographic features, vegetation buffers, time of
day, wind patterns, seasonal events, background noise levels, shape, power, and
oilentation of the fan will be key in identifying optimal conditions for sound reduction for
the proposed project.



TETRATECH

Since no sensitive resource locations, such as nesting raptors, elk calving, or mule deer
fawning sites, have been located within a mile of the project site; Tetra Tech anticipates
minimal impacts to wildlife in the vicinity of the exhaust fan. These impacts include
temporary displacement of wildlife passing through the area, temporary avoidance due
to human presence during construction activities, and wildlife avoidance caused by
abrupt sounds associated with construction activities.

lf you have any questions regarding our findings, please feel free to contact us.

Sincerely,
Tetra Tech

Project Manager/Resource Management Lead

Attachments: Table 1 and Figure 1
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Introduction
The Winter Quarters coal exploration project arca is located west of Scofield, UT. The
project area, which continues to be assessed for underground mining potential, is located
on lands administered by the Manti-LaSal National Forest and adjacent privately owned
property. Coal exploration in the state of Utah, requires consideration of wildlife species
on the ground surface above associated mining activities. Thus, project implementation
requires biological surveys of drill sites, flight paths, subsidence areas and access roads
for identified wildlife species of concern.

In2009 Western Land Services completed protocol surveys for Northern Goshawk
(Accipter gentailis), Flammulated Owl (Otus flammeolus), Northern Saw-whet Owl
(Aegolius acadicus); and general habitat assessments for Rocky Mountain Elk calving,
and Mule Deer fawning, as requested by Skyline Mine.

Project Description
The proj ect area lies in the Winter Quarters Canyon area, west of the town of Scofield,
Utah. The project consists of two areas; a subsidence area andpad disturbance area. In
the subsidence area, a protocol survey for northern goshawk and a general assessment for
elk calving and mule deer fawning were requested by Skyline Mine. In the pad
disturbance area a flammulated owl and northern saw-whet owl survey was requested.

Habitat Description
The habitat in the Winter Quarters coal exploration project area is characterized by aspen,
mixed conifer, and sagebrush communities. Primary plant species include Quaking
Aspen (Populus tremuloides), Douglas-fir (Pseudotsuga menziesii var. glauca),
Subalpine fir (Abies lasiocarpa), snowberry $ymphoricarpos albus), antelope
bitterbrush (Purshia tridentate), sagebrush (Artemisia sp.) with intermixed native and
non-native graminoid species.

Methodology
Northern Goshawk broadcast acoustical surveys were conducted following U.S.
Department of Agriculture (USDA) Forest Service ,2006,Northern Goshawk Inventory
and Monitoring Technical Guide pp.3-13-15. Using GIS, survey transects lines were
established 250 meters apartthrough the survey area;which included the subsidence area
and one half of a mile buffer (see attached map). Broadcast calling stations were then
established every 200 meters along each transect (see attached map). All surveys were
completed by qualified Western Land Services Wildlife Biologists and Technicians with
a minimum of 2 years of experience conducting northern goshawk protocol surverys
using the above described protocol and a minimum of 5 years experience conducting
broadcast acoustical surveys for this species. Upon arrival at each broadcast calling
station, the surveyor looked and listened before beginning broadcast calling. Utilizing
FoxPro game calls, pre-recorded Northern Goshawk alarm calls were broadcast for
approximately 10 seconds followed by 30 seconds of looking and listening. After turning
120 degrees the sequence is then repeated. Once the sequence of 10 seconds of calling



and 30 seconds of looking and listening is completed 3 times and no response is elicited
the surveyor then repeated the sequence before moving to the next calling station.
Broadcast calling surveys were conducted in favorable weather conditions on June 24,
2009; when nesting northern goshawks are most likely to be responsive to broadcast
calls. Potential goshawk young should be near the end of the nestling stage so an alarm
call was used to elicit goshawk responses.

Although no survey protocol was identified in the Utah Department Oil, Gas, & Mining
(UDOGM) "Raptor Survey Protocol" document for flammulated owl the broadcast
acoustical surveys were conducted following U.S. Department of Agriculture (USDA)
Forest Service protocol. Using GIS, survey routes / transects were established
approximately 800 meters apart through suitable nesting habitat within the project area.
Broadcast calling stations were then established every 600 meters along each transect.
The owl broadcast acoustical surveys were completed by qualified Western Land
Services, Senior Wildlife Biologist, Mace Crane. Surveys were conducted from
approximately one half hour after sunset for a duration of 3 hours. Upon arrival at each
broadcast calling station, the surveyor looked and listened for approximately 2 minutes
before beginning broadcast calling. Utilizing FoxPro game calls, pre-recorded
Flammulated Owl calls were then broadcast for approximately 30 seconds followedby 2
minutes of lookin g and listening. After turning 120 degrees the sequence is then repeated.
Once the sequence of 30 seconds of calling and 2 minutes of looking and listening is
completed 3 times and no response is elicited the surveyor then moved along the transect
1/5 mile before stopping and looking and listening for2 more minutes. Broadcast calling
surveys were conducted in favorable weather conditions; when nesting owls are most
likely to be responsive to broadcast calls.

No Northern Saw-whet Owl survey protocol was identified in the Utah Department Oil,
Gas, & Mining (UDOGM) "Raptor Survey Protocol" document; however, broadcast
calling is identified as a recommended survey methodology.Northern Saw-whet Owl and
Flammulated Owl occupy coffesponding habitat, therefore broadcast calling surveys were
conducted simultaneously. All surveys were completed by qualified Western Land
Services, Senior Wildlife Biologist, Mace Crane. Following calling surveys for
Flammulated Owls, the surveyor broadcast Northern Saw-whet Owl calls in a similar
manner; 30 seconds of calling followed by 2 minutes of looking and listening. The
sequence was repeated 3 times at differing degrees in order to fully cover the area.
Broadcast calling surveys were conducted in favorable weather conditions, when nesting
Northern Saw-whet Owls are most likely to be responsive to broadcast calls.

While conducting Northern Goshawk surveys; observations of Rocky Mountain Elk and
Mule deer were also recorded using a handheld GPS and data was recorded indicating
approximate location, number observed, sex, and age (adult, fawnlcalf).

Survey Results
During the broadcast acoustical surveys, no responses were elicited, from northern
goshawks (see attached survey sheets), flammulated owl or northern saw-whet owl.



Surveys were conducted in accordance with the Utah Department Oil, Gas, & Mining
(UDOGM) "Raptor Survey Protocol".

Other Species of Concern
In addition to the broadcast acoustical surveys, a general habitat assessment was
conducted for rocky mountain elk calving and mule deer fawning habitats. Both survey
areas contained mute signs (i.e. tracks, pellets) of elk and deer presence. Doe mule deer
were observed in both survey areas during the broadcast acoustical surveys for other
species. Cow elk were observed in the subsidence survey area, but not in the pad
disturbance area, however; portions of the pad disturbance area contain areas suitable for
elk calving.
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Introduction
The Winter Quarters coal exploration project area is located west of Scofield, Utah. The
project area, which continues to be assessed for underground mining potential, is located
on lands administered by the Manti-LaSal National Forest and adlacent privately owned
property. Coal exploration in the state of Utah, requires consideration of wildlife species
on the ground surface above associated mining activities. Thus, project implementation
requires biological surveys of drill sites, flight paths, subsidence areas and access roads
for identified wildlife species of concern.

In 2009 Western Land Services completed protocol surveys for Northern Goshawk
(Accipter gentailis), Flammulated Owl (Otus flammeolus), Northern Saw-whet Owl
(Aegolius acadicus); and general habitat assessments for Rocky Mountain Elk calving,
and Mule Deer fawning, as requested by Skyline Mine.

Project Description
The project area lies in the Winter Quarters Canyon area, west of the town of Scofield,
Utah. The project consists of two areas; a subsidence area and pad disturbance area. The purpose
of this addendum is to update the habitat assessment surrounding the pad disturbance area.
Previously the pad was located on both the north and south facing slopes of Winter Quarters
Canyon. Presently, the location of the pad disturbance area has been modified and is only located
on the north side or south facing aspect of the canyon.

Habitat Description
The habitat in the Winter Quarters coal exploration project area is characterizedby aspen, mixed
conifer, and sagebrush communities. Primary plant species include Quaking Aspen (Populus
tremuloides), Douglas -fir (Pseudotsuga menziesii var. glauca), Subalpine fir (Abies lasiocarpa),
snowberry $ymphoricarpos albus), antelope bitterbrush (Purshia tridentate), sagebrush
(Artemisia sp.) with intermixed native and non-native graminoid species.

Habitat surrounding the relocated pad disturbance area is composed of sagebrush (Artemisia sp.)
with intermixed native and non-native graminoid species.

Habitat Assessment
Due to the relocation of the pad disturbance area) an addendum to the previous 20A9 report
Winter Quarters Canyon Subsidence and Pad Disturbance Areas is necessary. In the previous
report it states "portions of the pad disturbance area contain areas suitable for elk calving". Upon
review of the current proposed pad disturbance area location,2009 survey field notes, UDWR
GIS data and habitat requirement literature for elk calving, the habitat surrounding the location
of new pad disturbance areadoes not exhibit suitable habitat characteristics which support elk
calving.
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Galecki, Gregg

From: Mace Crane [mace.crane@westernls.com]
Sent: Thursday, February 18,2010 1:31 PM
To: ingridwieser@utah.gov

Cc: Galecki, Gregg

Subject: Winter Quarters Canyon

Ingrid,

As per our conversation this morning, I am writing in regards to the conflicting information you have received
from previous reports concerning potential nesting golden eagle habitat in Winter euarters Canyon. After
surveying the project area last year, I concur with the determination made by the Utah Division of Wildlife
Resources which stated that traditional suitable nesting habitat for the golden eagle is not present. lf you have
any questions please feel free to contact me.

Thank you

Mace Crane
tr. wildtrifo Eiolanbt
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WINTER QUARTERS
VENTILATION AI\D MINE SLOPE PAI)

RUNOFF AND SEDIMENT CONTROL DESIGN REPORT,
SKYLINE MINE

CHAPTER I

INTRODUCTION

Canyon Fuel Company is planning the construction of a vertical ventilation shaft, a

sloped mine portal, and an emergency escape shaft in Winter Quarters Canyon to service the

Skyline Mine. The surface pad for these additional shafts will be constructed about 2 miles

southwest of the town of Scofield in Carbon County, Utah (Figure l). To prevent adverse

hydrologic impacts to Winter Quarters Creek and the surrounding area, the mine will construct a

runoff sediment control system including a sedimentation pond.

The purpose of this document is to present design information for the runoff and

sediment controls. A sedimentation pond is being designed as a temporary impoundment

intended to contain sediment and runoff discharges from the disturbed areas. The runoff and

sediment controls have been designed to conform to the applicable criteria outlined in the Utah

Administrative Code Titles R645-300 and 301. This document has been prepared for Canyon

Fuel Company by EarthFax Engineering, Inc., and contains the following information:

o Location and background information;
o Hydrologic analyses to determine runoff and sediment discharge for design storm

events;
o Sediment control and sedimentation pond sizing and design criteria;
. Slope stability analyses for sedimentation pond embankments and cut highwalls; and
o Runoff conveyance system, sedimentation pond and topsoil sedimenttrap

construction specifi cations.

Engineering calculations are included as attachments to this document.

Earth Fax Engineering, fnc.
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CHAPTER 2

LOCATION AND BACKGROUND INFORMATION

The general layout of the proposed Winter Quarters facility is shown on Plate 3.2.4-3A.

The watershed area contributing to the sedimentation pond is approximately 3.69 acres, which

includes the pad areas for the ventilation shaft, sloped mine portal, emergency escape shaft, the

power substation, sedimentation pond, and part of the access road. The watershed also includes

nearby undisturbed drainage areas that can not be reasonably diverted. The watershed

contributing to the topsoil sediment trap is approximately 0.61 acres, and includes only the

topsoil stockpile area contained within the topsoil berm. The watershed area contributing to the

alternative sediment control area (ASCA) along the access road is approximately 1.01 acres, and

includes the remaining section of the access road not included in the sedimentation pond area

and the undisturbed area below the upper road and above the access road. Construction is

planned for 2010.

The sedimentation pond has been designed to contain storm runoff and sediment

discharge as specified in the Utah Administrative Code Titles R645-301-742 and743. Thus, the

pond has been designed to comply with the following criteria:

The pond will contain the runoff from a 10-year ,24-hour storm event in addition to
sediment yielded from its catchment area.
The pond will safely convey the peak flow resulting from a25-year, 6-hour storm
event immediately following a lO-year, 24-hour storm event via an I f-inch diameter
riser primary spillway. An emergency spillway will also be constructed along the
eastern edge of the pond and will pass the same storm event if the primary outlet fails.
Additionally, a dewatering valve will be installed above the sediment storage
elevation to drain the impoundment after a storm event once water-quality criteria are
met.
All embankments surrounding the pond have been evaluated for slope stability. They
have been designed with a minimum factor of safety of 1.3 against rotational shear
failure when the pond is filled to capacity.
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. The pond will be constructed from native or imported materials. The embankment
will not be constructed from coal mine waste rock.

The topsoil sediment trap has been designed to contain storm runoff and sediment

discharge as specified in the Utah Administrative Code Titles R645-301-742 and743. Thus, the

sediment trap has been designed to comply with the following criteria:

The sediment trap will contain the runoff from a I O-yea r , 24-hour storm event in
addition to sediment yielded from its catchment area.
The sediment trap will be constructed from native or imported materials. The
embankment will not be constructed from coal mine waste rock.

The runoff conveyance systems associated with this facility have been designed to safely

convey site runoff as specified in the Utah Administrative Code Titles R645-30I-742 and743.

Thus, the conveyance systems have been designed to comply with the following criteria:

. The conveyance system will safely convey the runoff from a 1O-year,24-hour storm
event.

o All of the side slopes of the swale and ditches have been designed to prevent channel
degradation and erosion.

. The swale, ditches, and berms will be constructed from native or imported materials
and not from coal mine waste rock.

o The culvert outfall will be riprap armored to prevent erosion.

The upper road runoff conveyance system has been designed to safely convey upstream

runoff as specified in the Utah Administrative Code Titles R645-301-742 and743. Thus, the

conveyance systems have been designed to comply with the following criteria:

The ditch, catch basin, and culvert have been designed to safely convey runoff from a
100-year, 6-hour storm event.
The ditch will be constructed from native or imported materials and not from coal
mine waste rock.
The culvert outfall will be riprap armored to prevent erosion.

Earth Fax Engineering, fnc.
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The ASCA would increase the sedimentation pond by approximately 20%. To prevent

cutting north further into the existing slope below the access road and possibly increase slope

instability, the sedimentation pond was not designed to contain runoff and sediment from the

ASCA. The ASCA system has been designed to safely convey site runoff as specified in the

Utah Administrative Code Titles R645-301-742 and743. Thus, the conveyance systems have

been designed to comply with the following criteria:

. The conveyance system will safely convey the runoff from a 1O-year,Z4-hour storm
event.

. All of the side slopes of the ditches have been designed to prevent channel
degradation and erosion.

o The ditches and berm will be constructed from native or imported materials and not
from coal mine waste rock.
The culvert outfall will be riprap armored to dissipate runoff.
Wattles (erosion control log) placed around the inlet of the ASCA catch basin will be
installed according to manufacturers specifications.

a

a
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CHAPTER 3

OPERATIONAL HYDROLOGY

3.1 Hydrology Introduction

Storm water discharge for the area was calculated using HydroCAD version 8.50. The

curye number (CN) value used was assigned for the Winter Quarters Canyon based on sub-basin

soil types and vegetation cover type. According to Natural Resources Conservation Service

native soil types are categofized as Hydrologic Soil Group B. Much of the native vegetation at

the site is sagebrush and grass in fair to good condition.

Design storm magnitudes were taken from the National Oceanic and Atmospheric

Administration (NOAA) ATLAS 14, Point Precipitation Frequency Estimates web page

(http://hdsc.nws.noaa.gov/hdsc/pfds/sa/utlfds.html). Upstream and site watershed areas and

average slopes were calculated from 2-footcontour interval topographic map by Psomas

Engineering (Psomas l0/15/08) using AutoCad 2008 software. All storm runoff calculations are

included in Attachment A.

3.2 Drainage Area Characteristics

The drainage areas contributing to the sedimentation pond, topsoil sediment trap,

upstream, and ASCA watersheds are delineated in Plate3.2.4-3G. The area draining to the

sedimentation pond includes both disturbed and undisturbed areas: disturbed watersheds DW-l

through DW-4, undisturbed watersheds UDW-2 and UDW-3, and the sedimentation pond

watershed (SPW). The area draining to the topsoil sediment trap includes only the topsoil

stockpile watershed (TSW). The upstream watershed includes the undisturbed watershed UDW-

1. The area drainage to the ASCA includes both undisturbed and disturbed areas: disturbed

watershed DW-5, undisturbed watershed UDW-4 and UDW-5.

Earth Fax Engineering, Inc.
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Watershed DW-l consists of the highwall west, north and east of the ventilation shaft and

extends east to the sloped mine portal. The highwall consists of 0.5 horizontal to I vertical cut

face with 10 foot wide benches for every 20 feet in height, the tallest part of this wall is 60 feet

high. A berm above the highwall will direct runoff from the undisturbed area above the highwall

into the pad swale. Watershed DW-2 consists of the west half of the ventilation shaftpad,

immediately south of DW-l. This pad area is sloped toward the pad swale along the north

highwall at2Yo. The vertical ventilation shaft, sloped mine portal and emergency access shaft

are located within this watershed. Watershed DW-3 consists of the areaalong the highwall east

of the sloped mine portal and north of the east half of the ventilation shaft pad and access road.

This highwall is sloped at 0.5 horizontal to 1 vertical with a maximum height of 25 feet. Runoff

from this watershed flows south into the access road ditch. Watershed DW4 consists of the

west half of the ventilation shaft pad, immediately south of DW-3. This area of the pad is sloped

toward the access road ditch at2Yo. From the access road ditch runoff enters the access road

catch basin, runoff is then conveyed through a culvert under the access road and into the

sedimentation pond (see Plates3.2.4-3E and 3.2.4-3F). The power substation and field office are

located within this watershed.

Watershed DW-5 consists of the east half of the access road and the portion of the

existing road to be improved for site access. The access road is sloped toward the ASCA ditch at

ZYoto 5Yo,the access road is sloped toward a vertical curve in the middle of this watershed at 0

to 8.4%o. The highwall above the access road is sloped at 0.5 horizontal to 1 vertical with a

maximum height of 25 feet.

Watershed UDW-1 consists of the 46.83 acre areanorth of the upper road uphill from the

site to the top of the ridge above the site. The average slope within this watershed is 40Yo, with

vegetation consisting of sagebrush and grass. Runoff from this watershed will flow south to the

upper road ditch. The upper road ditch will convey runoff to a culvert inlet on the north side of

Earth Fax Engineering, fnc.
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the intersection of the site access road and the upper road. This culvert will convey runoff under

the road and into the upper road catch basin. From the upper road catch basin, runoff will flow

to a riprap pad 30 feet north of the Winter Quarters Creek. From the riprap pad runoff will flow

into Winter Quarters Creek.

Watershed UDW-2 consists of the area north of DW-l and south of the upper road.

Watershed UDW-3 consists of the area north of DW-3 and south of the upper road. Runoff

from this watershed will flow into DW-3 and then into the access road ditch. The average slope

within both of these watersheds is 40yo, with vegetation consisting of sagebrush and grass.

Watershed UDW-4 consists of the area north of DW-5 and south of the upper road.

Runoff from this watershed will flow into DW-5 and then into the ASCA ditch. The average

slope within the watershed is 50olo, with vegetation consisting of sagebrush and grass.

Watershed UDW-5 consists of the area south of DW-5 and north of the topsoil stockpile. This

area includes a portion of the existing road from immediately below the upper road culvert inlet

to the topsoil stockpile.

Runoff from the UDW-4 and DW-5 watershed will flow into the ASCA ditch. From the

ASCA ditch runoff enters the ASCA catch basin. Runoff is then conveyed through a culvert

under the access road and into riprap located north of the existing road, to dissipate and spread

runoff. From this culvert outlet, runoff from UDW-5 and the culvert will flow across the

existing road, as it currently does, and into the north side of the topsoil berm. The topsoil berm

will direct runoff into Winter Quarters Creek (see Plates 3.2.4-3E and 3.2.4-3F).

Earth Fax Engineering, fnc.
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Results of the runoff calculations are provided in Appendix A. HydroCAD was used in

conjunction with precipitation data from The National Oceanic and Atmospheric Administration

Atlas 14 to calculate runoff for the site. The runoff volumes are presented in the HydroCAD

worksheets. Total runoff volume discharge to the sedimentation pond resulting from the 10-

year,24-hour storm event is 4,182 cubic feet. Total runoff volume discharge to the topsoil

sediment trap from the l0-year, 24-hour storm event is 445 cubic feet.

3.4 Sediment Volume Calculations

The average annual anticipated sediment yield to the sedimentation pond and ASCA was

calculated using an adaptation of the Universal Soil Loss Equation thatwas developed by the

Utah Water Research Laboratory flsraelsen et al., 1984). This method estimates the average

annual sediment yield per acre based on the following equation:

A :  R 'K ' LS  'VM

Where A : Average annual sediment yield in tons per acre

R: Precipitation factor based on site location

K: Soil erodibility factor

LS : Slope length and steepness factor

VM : Erosion control factor

A copy of the instructions for obtaining input variables for this equation is included in

Table I and 2 and Attachment B.

This method assumes that all the soil mobilized bv erosion in the entire watershed travels
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down slope to the sedimentation pond and ASCA (i.e., a sediment delivery ratio of 1.0). Thus,

the sediment volume predicted by this equation is conservatively high.

The average annual sediment yield in tons per acre for each watershed was multiplied by

that watershed's area to find the annual weight of sediment participated from the area. This

value was then divided by the saturated density of the affected soil types to find a volume (the

saturated density was used since erosion would occur during precipitation events and would thus

involve saturated soil). Finally, the volumes for each watershed were summed to determine the

total annual yield of the area draining into the sedimentation pond and the ASCA. The

maximum calculated annual sediment yield for the area draining to the sedimentation pond is

1,108 cubic feet and ASCA is 183 cubic feet.

Derivations of each factor in the sediment yield equation for each of the watershed are

summarized below:

The value for R was obtained from an isoerodent precipitation map of Utah (Israelsen
et al., 1984).
Values for K were obtained for the native soils from the online NRCS soils database.
Values for LS were calculated using the algorithms provided by Israelsen et al.
(1984). Slope angles were read from the topographic map of the site (2 foot contour
interval). Linear interpolation was used for slope values to more accurately model
watersheds DW-2 and DW-4 and UDW-3. Linear interpolation was also used for
length value to more accurately model watershed DW-2. These calculations are
presented in Table 2 and 3 and Appendix B.
Values for VM were taken from a table provided by Israelsen et al. (1984).

o

o
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CHAPTER 4

SEDIMENT CONTROL DESIGN

4.1 Sedimentation Pond, Topsoil Sediment Trap and ASCA Capacities

The sedimentation pond has been sized to contain the runoff from a l0-year ,24-hour

storm event (4,182 cubic feet, see Attachment A) and one year of predicted sediment yield

(1,108 cubic feet, see Table 1), for atatal capacity of at least 5,290 cubic feet. The design

accommodates drainage from the facilities pad and west end of the access road. It will also

accommodate runoff from nearby undisturbed areas that cannot be reasonably diverted.

The stage-capacity curve for the sedimentation pond is shown in Figure 2. As noted, the

sedimentation pond will have the capacity to store sediment to an elevation of 8072.1 feet, and a

total storage (sediment plus runoff) to an elevation of 8075.05 feet. Sediment will be cleaned out

of the pond when it reaches an elevation of 8071.65 feet (the elevation coffesponding to a

volume of 600/o of the calculated sediment storage volume).

An l8-inch diameter riser will be installed in the sedimentation pond to act as the primary

spillway, with a top elevation of 8075.05 feet. A 6-inch diameter decant pipe will be placed at

an inlet elevation of 8072.1 feet, which is the elevation of the top of the sediment storage

capacity. Discharge from the primary spillway will be through an l8-inch diameter,42-foot long

pipe attached to the riser at an elevation of 8071.0 feet, with an outflow elevation of 8070.0 feet.

A secondary spillway will also be constructed on the south embankment of the

sedimentation pond. This spillway, which will function only in the event of a storm larger than

the design storm or in the event that the primary spillway is plugged, will consist of a S-foot

wide channel with 5 horizontal to 1 vertical sides, a 5Yo slope across the top of the embankment,

and a 50% slope downthe face of the embankment. The elevation of the secondary spillway
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crest will be 8075.55 feet. This is 0.5 feet above the primary spillway, and approximately 1 foot

below the compacted maximum elevation of the embankment. For design details see Plates

3.2.4-3D and3.2.4-38.

The topsoil sediment trap has been sized to contain the runoff from a l0-year ,24-hour

storm event (445 cubic feet), as indicated in Table 3 and Attachment A. The design

accommodates drainage from the topsoil stockpile area. As indicated in Plate 3.2.4D, a 3-foot

high silt fence will be installed within the embankment. A 4 foot wide section of the fence will

be cut and sown back to allow for a spillway 6 inches below the berm height (8,056.0 feet).

This design will allow containment of the 10-year,Z4'-hour storm eventwith 0.5 feet of

freeboard below the spillway.

A l2-inch diameter wattle will be placed around the ASCA catch basin, causing runoff to

pool and flow through the wattle and removing sediment. As flows increase during a high flow

event, runoff will flow over the wattles into the ASCA catch basin. However, due to the

relatively flat and long section of the ASCA ditch on either side of the ASCA catch basin, much

of the sediment will still be removed. It is estimate d that the averuge annual sediment from the

ASCA will be 183 cubic feet (see Table 2). Sediment trapped by the wattle will be removed as

necessary to maintain functionality. The wattle will also be replacement as necessary.

11 Earth Fax Engineering, Inc.
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Peak flows for the both the sedimentation pond and the topsoil sediment trap were

calculated using HydroCAD version 8.50 and FlowMaster version 6.0. The results of these

calculations are presented in Attachment A and summarizedin Table 4. For design details, see

Plates 3.2.4-3D through 3.2.4-3F .

The sedimentation pond inlet was designed to safely convey the peak flow resulting from

the lO-year, 24-how storm event. The primary spillway on the pond was designed to discharge

theZl-year, 6-hour storm event assuming that the pond was full to the top of the primary

spillway at the beginning of the storm.

The sedimentation pond inlet consists of an l8-inch diameter comrgated metal pipe with

a design outflow peak discharge of I .74 cfs (cubic feet per second) at amaximum velocity of

1 1.04 fps (feet per second). This culvert will outlet approximately 3 feet above the bottom level

of the pond. To protect the soil and prevent erosion at the pond inlet a 5-foot by 5-foot riprap pad

with Dso : 9 inches to dissipate the runoff energy. The riprap pad will be imbedded I foot into

the pond floor and rise 2feetabove the pond floor. This will allow the runoff to free fall only a

foot before the riprap pad dissipates the flow.

The topsoil sediment trap was designed to retain the runoff volume resulting from the 10-

year,Z4-hour storm event. The topsoil sedimenttrap will consist of a 6-inch high berm along the

bottom of the topsoil stockpile. The peak discharge along the edge of the berm was calculated to

be 0.17 cfs with a maximum velocity of 3.10 fps. Hence, no riprap is needed to protect this

berm.

The sedimentation pond primary and secondary outlets were model using the Zl-year, 6-

hour storm event. The maximum outflow form the primary spillway during aZl-year, 6-hour
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storm event has been determined to be 1.09 cfs with a velocity of 3.29 fps. To protect the soil

and slow flow velocity, a 5-foot wide and S-foot long riprap pad with a Dso - 2 inches will

placed at the outfall. The secondary spillway consists of a S-foot wide channel with 5 horizontal

to I vertical sides. Assuming the pond is full to the top of the primary spillway at the beginning

of the event, and the primary spillway is plugged, the maximum outflow for the secondary

spillway during aZ5-yeaq 6-hour storm event was calculated to be 2.06 cfs with a maximum

velocity of 4.69 fps. Although this velocity is low enough to preclude the need fro riprap, to

protect the face of the embankment the secondary spillway channel will be armored with Dso : 2

inch riprap.

4.3 Sedimentation Pond and Topsoil Sediment Trap Details

The sedimentation pond embankment will have a crest elevation of 8076.5 feet, and a

minimum crest width of l0 feet. The first I .6 feet of topsoil in this area will be removed and

stored within the topsoil stockpile area. The bottom of the sedimentation pond elevation

(8071.0) is approximately 2 feet below the existing ground level. Given the site constraints, the

sedimentation pond has been designed to fit within aflat area between a zone approximately 30

feet from the stream and the steep sides of the hillside. Where fill is used to construct the

embankment, the side slopes will be 2 horizontal to 1 vertical. The embankment will be

constructed from native claylsilt soils, and will be compacted in 1-foot lifts using standard

compaction techniques. The embankment material will be free of large rocks, sod, large roots,

frozen soil, and acid or toxic forming coal processing waste. The sedimentation pond

embankment has been designed with a factor of safety of 2.75, as indicated in Attachment C.

The north slopes where the hillside is cut into bedrock will be I horizontal to I vertical. This cut

will be in bedrock and will be stable. Slope analysis for the area above the pad (0.5 horizontal to

1 vertical) yielded a factor of safety of 2.0. The sedimentation pond will be cut into similar

material, see Attachment C. For design details see Plate 3.2.4-3D.
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The topsoil sediment trap will have a crest elevation of 8056.0 feet at its lowest point, and

no crest width. The side of the embankment will slope at2horizontal to I vertical and will be no

higher than about 3 feet. A silt fence will be located within the center of the embankment where

the embankment is over 2 feet high. The center of the embankment will have a 4-foot wide

section were the fence is cut down 6 inches and sown back on itself to provide an outlet. Dso:4

inch riprap will be placed below this outlet to prevent erosion of the outfall area. For design

details see Plate 3.2.4-3F.

4.4 Erosion Protection for Runoff Convevance Svstem

The peak flow for the runoff conveyance systems were calculated using HydroCAD

version 8.50 and FlowMaster version 6.0. as indicated in Attachment A and summarizedin Table

4 and 5.

The runoff conveyance system for the sedimentation pond, topsoil stockpile , and ASCA

will be temporary. Therefore, they were modeled using the 1O-year, 24-hour storm event. As

summarized in Table 4, velocities for the pad swale, access road ditch, topsoil berm, and ASCA

ditches are lower then 5 fps. Therefore, no riprap lining will be required. The sedimentation

pond inlet has a velocity of 1 1.04 fps. Therefore, a D5e : 9 inch riprap will armor the outfall of

this culvert. The ASCA culvert will have an outfall velocity of 2.81 fps. However, to dissipate

runoff above the existing road and prevent erosion, a S-foot by 5-foot Dso - 2 inch riprap pad

will be placed at the outfall. The access road catch basin will have a maximum of 0.6 feet of

water depth. This is 3.4 feet below the top of this catch basin. The ASCA catch basin will have

a maximum depth of 0.44 feet. This is 2.06 feet below the top of this catch basin.

The upper road ditch, upper road culvert inlet, and upper road culvert outlet will be

permanent. Therefore, they were modeled using the 100-year, 6-hour precipitation event. The

upper road ditch collects runoff from watershed UDW- l . The upper road ditch will have a
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maximum velocity of 4.24 fps. Therefore, no riprap lining is required. The upper road culvert

inlet will consist of an l8 inch culvert with a maximum flow depth of 0. 12 feet. The upper road

catch basin will have a maximum of 0.4 feet of water depth. This is 3.6 feet below the top of

this catch basin. The upper road culvert outlet will have a maximum flow depth of 0.10 feet with

a velocity of 6.56 cfs. To prevent degradation of the outfall, a 5-foot wide by l0-foot long Dso:

6 riprap pad will be constructed at the outfall of the upper road culvert outlet.

4.5 Runoff Conveyance System Details

The pad swale will have a depth of 6 inches with 10 horizontal to 1 vertical sides anda

slope ranging from | .5% to 3%o. The pad swale begins northwest of the ventilation shaft along

the highwall and will convey runoff east to the access road ditch immediately east of the mine

portal. The access road ditch will have a depth of I foot with 2horizontal to I vertical sides and

a slope ranging from 2o/oto 8.33%. The access road ditch will convey runoff into the access road

catch basin. The access road catch basin will convey runoff into the sedimentation pond inlet

culvert. The sedimentation pond inlet culvert is discussed in Section 4.2.

A ditch will be placed along the north side of the facility access road to capture runoff

from the ASCA. This ditch will vary in width from 2 to 4 feet, as indicated on Plate 3.2.4-3 A.

The ditch will be constructed with side slopes of 2 horizontal to I vertical. Due to changes in

slope, the depth of the ditch will vary from 6to 12 inches in areas where the width is 2 feet and 4

feet, respectively.

The 4-foot wide ASCA ditch will convey runoff into the ASCA catch basin. The ASCA

catch basin will be located at the center of the 4-foot wide ASCA ditch and will have a l2-inch

diameter wattle placed around it to prevent sediment from entering the catch basin. The wattle

will be installed according to recommendations from the manufacturer. The wattle will be

maintained regularly to prevent sediment from building up. Accumulated sediment will be

l5 Earth Fax Engineering, fnc.
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removed and the wattle will be replaced as needed. The ASCA catch basin will convey runoff

into an l8-inch culvert under the access road and into a riprap pad along the north side of the

existing road south of the access road. The riprap pad will dissipate flow and allow the runoff to

flow along its natural path across the existing road. From the south side of the existing road

runoff will flow west along the north side of the topsoil berm toward Winter Quarters Creek.

The upper road ditch will have a depth of 6 inches with 2 hoizontal to I vertical sides

and a slope range from 7%oto 20%. The upper road ditch begins northwest of the ventilation

shaft on the north side of the upper road and conveys runoff approximately 1,400 feet east into

the upper road culvert inlet. The upper road culvert inlet will consist of an l8 inch diameter

culvert located on the north side of the intersection of the upper road and the site access road.

From the upper road culvert inlet runoff will be conveyed under the intersection of the upper

road and the site access road to the upper road catch basin. From the upper road catch basin

runoff is conveyed into the 18 inch diameter upper road culvert outlet and then into Winter

Quarters Creek.

For general layout of site see Plate 3.2.4-3A. For details of above described conveyances

see Plate s 3.2.4-3E and 3.2.4-3F .

t6 Earth Fax Engineering, fnc.
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CHAPTER 5

RECLAMATION HYDROLOGY

Natural drainage patterns will be restored during reclamation. To assure that natural

drainage is restored contours will be regraded to closely resemble predevelopment conditions.

Fill from behind the wall will be used to fill be cut areas below the highwalls, and topsoil from

the topsoil stockpile area will be placed back on the site. Some gouging and scarring with a

dozer will occur after topsoil placement to provide areas for moisture to gather adding to slope

stability and vegetation growth.

The sedimentation pond, topsoil sediment trap and ASCA will be removed along will all

ditches, swales, culverts and catch basins related to these sediment treatment devises will be

removed during reclamation. The upper road ditch, culvert and catch basin will remain after

reclamation to prevent excess runoff from entering the site and causing erosion to take place

before vegetation is established. The upper road runoff conveyance system will also be left in

place to add long term stability to the upper road.

The reclamation layout and cross sections can be seen on Plates 4.4.2-3A and 4.4.2-38,

respectively.

l 7 Earth Fax Engineering, fnc.
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TABLE 1.

Erosion Calculations for the Sedimentation Pond

(a) From Isrealsen et. Al. Mean Annual Iso-Erodent Value, see Attachment B.
(b) From Isrealsen et. Al. Figure 9 "10 Year Recurrence Interval and Figure l Zone III", see
Attachment B.
(c) From Isrealsen et. A1. Table 2, see Attachment B.
(d) From Isrealsen et. Al. Table 3, see Attachment B.

R (Before Correction)u 17
R (After Correction)b 26
K 0.1

DW-1 50 80 23.60
DW-2 125 2.5 0.26
DW-3 10 55 6.48
DW-4 80 2.5 0.23
UDW-2 200 45 21,.50
UDW-3 150 42.5 17.06
SPW 0 0 0.00

..R'.',..
'  

. ;  
- :1 . . . '

DW-1 26 0.1 23.60 1.30 80.03 0.181 110 263
DW-2 26 0.1 0.26 1.48 1.00 0.392 110 7
DW-3 26 0.1 6.48 1.30 21,.98 0.085 110 34
DW.4 26 0.1 0.23 1.48 0.89 0.408 110 7
UDW-2 26 0.1 21.50 0.35 19.63

'1,.'1,43 110 408
UDW.3 26 0.1 17.06 0.35 15.58 1..372 110 389
SPW 26 0.0 0.00 0.00 0.00 0.113 0 0

t9 Earth Fax Engineering, Inc.
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TABLE 2

Erosion Calculations for the Alternative Sediment Control Area

(u) From Isrealsen et. Al. Mean Annual Iso-Erodent Value, see Attachment B.
(b) From Isrealsen et. Al. Figure 9 "10 Year Recurrence Interval and Figure 

'1, Zone III", see
Attachment B.
(c) From Isrealsen et. A1. Table 2, see Attachment B.
(d) From Isrealsen et. A1. Table 3, see Attachment B.

R (Before Correction)u 17
R (After Correction)b 26
K 0.1

UDW-4 100 50 17.82
DW.5 70 3 0.26

,,.1,,,,,R,

UDW-4 26 |  0.1 117.82 0.35 1.6.27 | 0.592 110 175
DW-5 26 0.1 0.26 1.48 1.00 0.422 110 8

183

20 Earth Fax Engineering, Inc.
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TABLE 3

Topsoil Stockpile Calculations

(u) Topsoil Volume : Disturbed Area X Average Topsoil Depth.
(u) Based on AutoCAD Cut and Fill.
(') Surface area at given elevations based on AutoCAD topography of site.

Winter Quarters Hydrology Design Report
Januarv 2010

Disturbed Area (ftz) Average Topsoil
Depth (ft)

Topsoil Volume (CY)" Topsoil Volume
Available (CY)u

73,667 'l.,.6 4,365 4421

Elevation Surface Area (ft) Incremental Volume
(CF).

Cumulative Volume
(CF)

8053 0 0 0
8054 220 110 110
8055 450 335 445
8056 765 608 1053

21 Earth Fax Engineering, fnc.
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TABLE 4

Runoff Conveyance Riprap Srze

(u) From FlowMaster version 5.0 Worksheets, see Attachment A.
(b) From U.S. Dept. of Transportation "IJse of Riprap for Bank Protection". Assuming K/ d>'1.,
therefore Vr/V = L, as indicated in Attachment A.
tc) Riprap not required, but used to dissipate flow and energy.

Runoff Convevance Velocity (fps)" Dso (in)b

2'Wide ASCA Ditch 3.74 N/A
4'Wide ASCA Ditch 3.51 N/A
Access Road Ditch 4.53 N/A
ASCA Culvert Ouffall 2.81 2G)
ASCA Topsoil Berm (North Side of Berm, South of Exiting Road) 3.49 N/A
Pad Swale 'J,.86 N/A
Sedimentation Pond Inlet 1'l.,.04 9
Sedimentation Pond Primarv Outfall 3.29 2G)
Sedimentation Pond Secondary Outfall (Upper Section) 2.23 2t')
Sedimentation Pond Secondary Outfall (Lower Section) 4.69 2G)
Topsoil Berm 3.10 N/A
Upper Road Ditch 4.24 N/A
Upper Road Ditch Culvert Ouffall 6.56 6

I
22 Earth Fax Engineering, Inc.
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Runoff Conveyance Maximum Flow Depth
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Runoff Conveyance Depth
(ft)"

Freeboard
(ft)"

2'Wide ASCA Ditch 0.32 0.18
4' Wide ASCA Ditch 0.35 0.65
Access Road Ditch 0.63 0.37
Access Road Catch Basin 0.60 3.40
ASCA Catch Basin 0.44 2.06
ASCA Culvert 0.28 1..22
ASCA Topsoil Berm (North Side of Berm, South of Exiting Road) 0.36 0.14
Pad Swale 0.22 0.28
Sedimentation Pond Inlet 0.21 'j",.29

Sedimentation Pond Primarv Outfall 0.36 ' t : t4

Sedimentation Pond Secondary Ouffall (Upper Section) 0.1.6 0.79
Sedimentation Pond Secondary Ouffall (Lower Section) 0.08 0.87
Topsoil Berm 0.26 0.24
Upper Road Ditch 0.27 0.23
Upper Road Culvert Inlet 0.12 1.38
Upper Road Catch Basin 0.40 3.60
Upper Road Culvert Outfall 0.10 0.50
(u) From FlowMaster version 6.0 Worksheets, see Attachment A.

23 Earth Fax Engineering, fnc.



Canyon Fuel Company
Skyline Mine

Winter Quarters Hydrology Design Report
Januarv 2010

FIGURES



-l

WINTER QUARTERS
FACILITY LOCATION

NOT TO SCALE

FIGURE 1 . GENERAL LOCATION MAP

Sontoqu in



. s

s
L

:0
r-\

s
"s
L

r :

L V
A -

h
bo

k

>l

rJ)

c)
F

*r
c.)

h

U
(l)

(.) tr
J H

t uz
^ E t | )

- . =
E l -

- > l---q J
\ J O

o
E
5
o

o
o)
E

69
q

J C
o

f c
o . =
c ! to oo a
O E
c o
O g

t r o
! =

3d.
> Q tx ( s
6 =

t l

io ioq q
lf)

F- F*
o o
@ @
a t

t l

o
o,
g
I
U)

c
o
.E
!o

o u )
at
3 ( !
o
.=
o
8N
88

t t

\

\

\

\

\

\

\
l'

\

o
o
or.r)

o
o
lt

.9
3

6 ( J
o
E )
(g

o
o

r{)
o
t*
o
@

ro

F-
o
@

ro
N
f-
o
@

ro
(f)

N
o
@

(1aeg) uo;1ene13

ro
+
f-
o
@

lr)
d
N
o
@

|r)
(ci
Fr
o
@



Canyon Fuel Company
Skyline Mine

Winter Quarters Hydrology Design Report
January 2010

ATTACHMENT A

Operational Hydrology Calculations
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Hydrologic Soil Group-Carbon Area, Utah, Parts of Carbon and Emery
Counties; and Manti-Lasal National Forest, Manti Division - Parts of Sanoete
and Emerv Counties

Winter Quarters Canyon

Hydrologlc Soil Group- Summary by Map Unlt - Carbon Area, Utah, Parts of Carbon and Emery Counties

llap unlt symbol Map unlt name Ratlng Acres in AOI Percent ofAOl

23

115

1 1 8

125

Curecanti family-
Pathead complex

Trag stony loam, 30 to 60
percent slopes

Trag-Croydon complex

Uinta-Toze families
complex

n

B

B

B

2,030.6

259.7

550.2

5'7

24.7o/o

3.2o/o

6.7o/o

0 . 1 %

Hydrologic Soil Group

Totals for Area of Interest (AOl) I  'q'ol

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

lf a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Es i::T:[ffiTfi*" Web Soil Survey 2.0
National Cooperative Soil Survey

't0t28t2008
Page 3 of 4



Hydrologic Soil Group4arbon Area, Utah, Parts of Carbon and Emery
Counties; and Manti-Lasal National Forest, Manti Division - Parts of Sanpete
and Emery Counties

Winter Quarterc Canyon

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-brcakRule; Lower

l{atural Resources
Gonsewatlon Servlce

Web Soil Survey 2.0
National Cooperative Soil Survey

1U28aOO8
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DW-1
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Access Road Ditch

Pad Catch Basin Sedimentation Pond
lnlet

Sedimentation Pond
Watershed

Sedimentation Pond

o Drainage Diagram for 10yr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc., Printed 11612010
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1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 11612010

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 2

Summary for Subcatchment DWS1: DW-l

Runoff = 0.33 cfs @ 11.90 hrs, Volume= 0.013 af, Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Descriotion
0.181 85 SoilTvpe "Trao-Crovdon Comolex". with Gravel roads, HSG B
0.181 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fVft) (fl/sec) (cfs)

0.3 50 0.8200 3.08

0 .18

0 1

0 .14

0 1

0 1
0

Lag/GN Method, Slope from 8,182 to 8,121

Subcatchment DWSI : DW-l

13 14 15 16 17 18 19 2021 2223 2425 2627 28 2930 31 32 33 34 35 36
Time (hours)
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10yr, 24hr Sedimentation Pond Type ll 24-hr Rainfall=2.08"
Prepared by EarthFax Engineering, Inc. Printed 11612010
HvdroCAD@ 8.50 s/n OO39OO @ 2OO7 HvdroCAD Software Solutions LLC Paqe 3

Summary for Subcatchment DWS2: DW-2

Runoff = 0.66 cfs @ 11.94 hrs, Volume= 0.028 af, DePth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
* 0.392 85 SoilType "Traq-Croydon Complex", with Gravel roads, HSG B

0.392 Pervious Area

Tc Length Slope Velocity
(min) (feet) (fUft) (fUsec)

Capacity Description
(cfs)

3.3 125 0.0240 0.63 Lag/GN Method, Slope lrom8,122 to 8'1{9

Subcatchment DWS2: DW-2

0 1 2 3 4 5 6 7 8 9 1 0  1 1  1 2  1 9  1 4  1 5  1 6  1 7  1 8  1 9 2 0 2 1  2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 3 1  3 2 3 3 3 4 3 5 3 6
Time (hours)

o
o

'
o

L

0 6 5

0 6

n R i

0

0 4 5

0

0

0.

0

0 1 5

0 1

Hydrograph



10yr, 24hr Sedimentation Pond Type ll 24-hr Rainfall=2.08"
Prepared by EarthFax Engineering, lnc. Printed 11612010
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 4

Summary for Subcatchment DWS3: DW-3

Runoff = 0.16 cfs @ 11.90 hrs, Volume= 0.006 af, Depth= 0.85"

Runoff by SGS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
* 0.085 85 SoilTvpe "Trag-Croydon Complex", with Gravel roads, HSG B

0.085 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

0.1 10 0.5600 1.84 Lag/GN Method, Slope from 8,133 to 8,115

Subcatchment DWS3: DW-3

0.17

0.

0 .1

0 1

0 1

0.12

0 1 1

0.08

,p
o

'
I
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0

0

0

0 0 6

0.04

0.03

0.02

0 0 1

0 1 2 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)

Hydrograph



10yr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 11612010

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paqe 5

Summary for Subcatchment DWS4: DW"4

Runoff = 0.71 cfs @ 11.93 hrs, Volume= 0.029 af , Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Descriotion
0.408 85 SoilTvoe "Trao-Crovdon Comolex". with Gravel roads, HSG B
0.408 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fuft) (fUsec) (cfs)

2.3 80 0.0250 0.59

0 7 5

0.7
n A 4

0

0 1

Lag/GN Method, Slope from 8,118 to 8,116

Subcatchment DWS4: DW-4

lr R,rorri-

Hydrograph
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10yr, 24hr Sedimentation Pond Type ll 24-hr Rainfall=2.O8
Prepared by EarthFax Engineering, Inc. Printed 11612010
HvdroCAD@ 8.50 s/n 003900 @ 2007 HldroCAD Software Solutions LLC Paoe 6

Summary for Subcatchment SPW: Sedimentation Pond Watershed

Runoff = 0.39 cfs @ 11.89 hrs, Volume= 0.020 af, Depth= 2.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Descriotion
0 .1  13  100

0 4 4
042

0 .1  13 lmpervious Area

Subcatchment SPW: Sedimentation Pond Watershed

0 1 2 3  4  5  6  7 I  I 10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36
Time (hours)
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0 1 2
0 1

0 0 8
0 0 6
0 0 4
0 0 2

Hydrograph



10yr, 24hr Sedimentation Pond Type ll 24-hr Rainfall=2.O8
Prepared by EarthFax Engineering, Inc. Printed 11612010
HvdroCAD@ 8.50 s/n 0O39OO @ 2OO7 HvdroCAD Software Solutions LLC Paqe 7

Summary for Subcatchment UW2: UDW-2

Runoff = 0.00 cfs @ 24.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
1.143 51 Saqebrush ranoe. Fair. HSG B
1. ' t43 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fl/sec) (cfs)

3.0 210 0.4500 1 .18

0 1 2 3  4 5  6 7 8 9

Lag/CN Method, Slope from 8,231 to 8,136

Subcatchment UW2: UDW-2

o

'
o

L

Hydrograph
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0 001

0 001
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0 001

0.001
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10yr, 24hr Sedimentation Pond Type ll 24'hr Rainfall=2.08"
Prepared by EarthFax Engineering, Inc. Printed 11612010
HvdroCAD@ 8.50 s/n OO39OO O 2007 HvdroCAD Software Solutions LLC Paqe 8

Summary for Subcatchment UW3: UDW-3

Runoff = 0.00 cfs @ 24.00 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
1.372 51 Saoebrush ranoe. Fair. HSG B
1.372

Tc Length
(min) (feet)

Slope
(fvft)

Pervious Area

Velocity Capacity Description
(ft/sec) (cfs)

2.9 200 0.4200

0 1 2 3 4 5 6 7 8 9

1 .13 Lag/CN Method, Slope firom8,214 to 8,130

Subcatchment UW3: UDW-3

,9(,
!o
tr

Hydrograph

0 001
0 001
0 001
0.001
0.001
0.001
0.001
0 001
0.001
0 001
0.001
0.001
0  001
0.00c
0 00c

10  11  12  19141516  17  1819  2021  2223242526  27  282930  31  32  33  34  35  36



10yr, 24hr Sedimentation Pond Type ll 24-hr Rainfall=2.08"
Prepared by EarthFax Engineering, Inc. Printed 11612010
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Page 9

Summary for Reach ARD: Access Road Ditch

lnflow Area = 3.581 ac, 0.00% lmpervious, Inflow Depth = 0.26"
lnflow = f.75 cfs @ 11.93 hrs, Volume= 0.076 af
Outflow = 1.74 cfs @ 11.95 hrs, Volume= 0.076 af, Atten= 0%, Lag= 0.9 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Reference Flow= 8.09 cfs Estimated Depth= 0.90' Velocity= 5.02 fps
m= 1.333, c= 6.69 fps, df= 1.2 min, dx= 380.0' / 1 = 380.0', K= 0.9 min, X= 0.478
Max. Velocity= 8.91 fps, Min. TravelTime= 0.7 min
Avg. Velocity = 6.69 fps, Avg. TravelTime= 0.9 min

Peak Storage= 98 cf @ 11.94 hrs, Average Depth at Peak Storage= 0.36'
Bank-Full Depth= 1.00', Capaci$ at Bank-Full= 10.79 cfs

0.00' x 1.00' deep channel, n= 0.032
Side Slope Z-value= 2.0'f Top Width= 4.00'
Length= 380.0' Slope= 0.0395'/'
Inlet Invert= 8,1 16.00', Outlet Invert= 8,101.00'

Reach ARD: Access Road Ditch
Hydrograph

0 1 2 3 4 5 6 7 8 9 1 0 1 1  1 2  1 3  1 4  1 5  1 6  1 7  1 8 1 9 2 0 2 1  2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 3 1  3 2 3 3 3 4 3 5 3 6



Project Description

Results

Depth 0-44 ft
Flow Area 0.4 ff
Wefted Perimr 1 97 ft
Top Vvidth 1.76 ft
Critical Deoth 0.54 ft
Critical Slope 0.026726 lUft
Velocity 4.53 fus
Velocity Head 0 32 ft
Specific Energ 0 76 ft
Froude Numb, 1 70
FlowType iupercritical

g :\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
12l3olog 11:07:26 AM O Haestad Methods. Inc.

Access Road Ditch Maximum SloPe
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

Worksheet
Flow Element
Method
Solve For

ARD Max. Slop,
Triangular Char
Manning's Forn
Channel Depth

Input Data

Mannings Coeffic
Slope
Left Side Slope
Right Side Slope
Discharge

0 032
083300 fvft

0 5 0  V : H
0 5 0  V : H
1 75 cfs

(203) 75s-1666 Page 1 of 1



Project Description

Input Data

Mannings Coeffic 0.032
Slope 020000 fUft
Left Side Slope 0 50 V : H
Right Side Slope 0.50 V : H
Discharge 1.75 cfs

Results

Deoth 0.57
Ffow Area 0.7
Wetted Perimr 2.57
Too Wdth 2.3O
Critical Depth 0 54
Critical SloDe 0.026726
Velocity 2.65
Velocity Head 0.11
Specific Ener( 0 68
Froude Numbr 0.87
Flow Type Subcritical

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
12l3OlO9 11:07:05 AM @ Haestad Methods. lnc.

Access Road Ditch Maximum Depth
Worksheet for Triangular Ghannel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6 O [614b]

Worksheet
Flow Element
Method
Solve For

ARD Max. Dept
Triangular Char
Manning's Forn
Channel Depth

ft
ft2
ft
ft
ft
fUfr
fUs
ft
ft

(203) 7ss-1666 Page 1 of 1



10yr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 11612010

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 10

Summary for Reach PS: Pad Swale

lnflow Area = 1.7'16 ac, 0.00% lmpervious, Inflow Depth = 0.29"
lnflow = 0.93 cfs @ 11.93 hrs, Volume= 0.041 af
Outflow = 0.92 cfs @ 11.95 hrs, Volume= 0.041 af , Atten= 0o/o, Lag= 1.2 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Reference Flow= 4.97 cfs Estimated Depth= 0.45' Velocity= 2.47 fps
m=1 .333 ,  c=3 .29  fps ,  d t=  1 .2m in ,  dx=240 .0 '11=240 .0 ' ,  K=1 .2min ,  X=0 .466
Max. Velocity= 4.61 fps, Min. TravelTime= 0.9 min
Avg. Velocity = 3.29 fps, Avg. Travel Time= 1.2 min

Peak Storage= 67 ct @ 11.94 hrs, Average Depth at Peak Storage= 0.17'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 6.63 cfs

0.00' x 0.50' deep channel, n= 0.032
Side Slope Z-value= 10.0'/' Top Width= 10.00'
Length= 240.0' Slope= 0.0208'/'
Inlet lnvert= 8,121.00', Outlet Invert= 8,116.00'

Reach PS: Pad Swale
Hydrograph

0 1 2 9 4 5 6 7 8 9 1 0 1 1  1 2  1 3  1 4  1 5 1 6  1 7  1 8  1 9 2 0 2 1  2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 3 1  3 2 3 3 3 4 3 5 3 6
Time (hours)
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Project Description

Results

Depth O.22
Flow Area 0.5
Wetted Perimr 4.49
Top Width 4 47
Critical Depth O.22
Critical Sfope 0 031262
Velocity 1.86
Velocity Head 0 05
Specific Energ 0.28
Froude Numb, 0.98
Flow Type Subcritical

g :\uc794\1 8-win-1 \hydrol-1 \minimu- 1 fm2
12l3olog 1 1 :1 2:53 AM @ Haestad Methods. Inc

Pad Swale Maximum Slope
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.0 [614b]

Worksheet
Flow Element
Method
Solve For

PS Max. Slope
Triangular Char
Manning's Forn
Channel Depth

Input Data

Mannings Coeffic
Slope
Left Side Slope
Right Side Slope
Discharge

0.032
030000 fuft

0 . 1 0  V :  H
0 . 1 0  V : H
0.93 cfs

ft
ft2
ft
ft
ft
ITIft
fVs
ft
ft

(203) 75s-1666 Page 1 of 1



Project Description

Input Data

Mannings Coeffic
Slope
Left Side Slope
Right Side Slope
Discharge

0.032
015000 fuft

0 . 1 0  V : H
0 . 1 0  V : H
0 93 cfs

Depth 0.25 ft
Flow Area 0.6 ft'z
Wefted Perimr 512 ft
Top Width 5.09 ft
Critical Deoth 0.22 ft
Critical Slope 0 031261 fUft
Vetocity 1.43 ft/s
Velocity Head 0 03 ft
Specific Energ 0.29 ft
Froude Numb, 0.7' l
Flow Type 3ubcritical

g :\uc794\1 8-win- 1 \hydrol-1 \minimu-1 .fm2
12l30/Og 1 1:12:32 AM O Haestad Methods, Inc.

Pad Swale Maximum DePth
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Projec{ Engineer: Richard White
FlowMaster v6.o [614b1

Worksheet
Flow Element
Method
Solve For

PS Max. Depth
Triangular Char
Manning's Forn
Channel Depth

(203) 7ss-1666 Page 1 of 1



10yr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08'
Printed 11612010

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 11

Summary for Reach SPI: Sedimentation Pond lnlet

Inflow Area = 3.581 ac, 0.00% lmpervious, Inflow Depth = 0.26"
Inflow = 1.74 cfs @ 1 1 .95 hrs, Volume= 0.076 af
Outflow = 1.74 cfs @ 1 1 .95 hrs, Volume= 0.076 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Reference Flow= 24.81 cfs Estimated Depth= 0.97' Velocity= 20.54 fps
m= 1.355, c= 27.83 fps, d1= 1.2 min, dx= 60.0' / 1 = 60.0', K= 0.0 min, X= 0.484
Max. Velocity= 28.17 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 27.83 fps, Avg. Travel Time= 0.0 min

Peak Storage= 4 cf @ 11.95 hrs, Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 33.08 cfs

18.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 60.0' Slope= 0.3667'/'
Inlet Invert= 8,096.00', Outlet Invert= 8.074.00'

Reach SPI: Sedimentation Pond Inlet

6  7  8  I  10  11 ' , t 2  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36

Hydrograph

Time (hour$)



Project Description

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
12l3OlO9 1 1 :13:06 AM @ Haestad Methods. Inc.

Sedimentation Pond Inlet
Worksheet for Gircular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O 1614bl

Worksheet
Flow Element
Method
Solve For

SPI
Circular Chann
Manning's Forr
Channel Depth

Input Data

Mannings Coeffic 0 025
Slope 500000
Diameter 18
Discharge 1.74

TUft
I n

cfs

Results

Depth
Flow Area
Wetted Perime
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energ'
Froude Numbe
Maximum Disc
Discharge Full
Slope Ful l
Flow Type

0.22
o.2

1 . 1 7
1 . 0 6
0 5 0
1 4 5

0.018182
1 1  0 4

1 . 8 9
2 1 1
5.04

41 55
38.62

0  0 0 1 0 1 5
iupercritical

ft
ft2
ft
ft
ft
oa

fuft
fr/s
ft
ft

cfs
cfs
fttft

(203) 75s-1666 Page 1 of 1



1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.
HvdroCAD@ 8.50 s/n 003900 @2007 HydroCAD Software Solutions LLC

Type ll 24-hr Rainfall=2.08"
Printed 11612010

Paoe 12

Inflow Area =
Inflow =
Outflow =
Primary =

3.581 ac,
1.74 cfs @
1.74 cfs @
1.74 cfs @

Summary for Pond P: Pad Gatch Basin

0.00% lmpervious, Inflow Depth = 0.26"
11.95 hrs, Volume=
11.95 hrs, Volume=
11.95 hrs. Volume=

0.076 af
0.076 af , Atten= 0%, Lag= 0.0 min
0.076 af

Routing by Dyn-Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Peak Elev= 8,097.60' @ 11.95 hrs

DeVtqe Routing lnvert Outlet Devices
Primary 8,097.00' 18.0" x 25.0'long Culvert CMP, square edge headwall, Ke= 0.500

Outlet Invert= 8,096.00' S= 0.0400'/' Cc= 0.900
n= 0.025 Corrugated metal

fr imaryOutFlow Max=1 .72cfs @ 11.95 hrs HW=8,097.60' TW=8,096.11' (DynamicTailwater)
Ll=Culvert (lnlet Controls 1]2 cfs @ 2.63 fps)

Pond P: Pad Gatch Basin
Hydrograph

o  1  2  3  4  5  6  7  I  9  1 0 1 1 1 2 1 3  1 4 1 5 1 6 1 7 1 8 ' 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 3 1 3 2 3 3 3 4 3 5 3 6
Time (hours)



1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

lnflow Area =
Inflow =
Outflow =

Type ll 24-hr Rainfall=2.08"
Printed 11612010

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paqe 13

Summary for Pond SP: Sedimentation Pond

3.694 ac, 3.06% lmpervious, Inflow Depth = 0.31"
1.98 cfs @ 11.94 hrs, Volume= 0.096 af
0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 9.9 t'n

Routing by Dyn-Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Peak Elev= 8,074.40' @ 24.36 hrs Surf.Area= 1,696 sf Storage= 4,182 c'f

Plug-Flow detention 1ltng= (not calculated: initial storage excedes outflow)
Center-of-Mass det. 1|mg= (not calculated: no outflow)

Volume Invert Avail.Storaoe Storaoe Descriotion
#1 8.070.50' 8,508 cf Gustom Stage Data (lrregular)Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

8,070.50
8,071.00
8,071.50
8,071.65
8,072.00
8,072.',|0
8,072.50
8,073.00
8,073.50
8,074.00
8,074.50
8,075.00
8,075.05
8,075.50
8,075.55
8,076.00
8,076.50

0
744
862
900
987

1 ,014
1,120
1,260
1,408
1,564
1,728
1 ,899
1,917
2,079
2,099
2,265
2,460

0.0
123.4
132.7
135 .5
142.0
143.9
151  . 3
160.6
169.9
179.2
188 .5
197.8
198.7
207.1
208.0
216.4
225.7

0
124
401
132
330
100
427
595
667
743
823
906
95

899
104
981

1 ,181

0
124
525
657
987

1,087
1 ,514
2,109
2,775
3 ,518
4,341
5,247
5,343
6,241
6,346
7,327
8,508

0
1 ,212
1 ,412
1,475
1,627
1 ,672
1,856
2,100
2,358
2,630
2,918
3,219
3,250
3,536
3,567
3,867
4 ,212



1Oyr, 24hr Sedimentation Pond
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 11612010

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 14

Pond SP: Sedimentation Pond
Hydrograph

0  1  2  3  4  5  6  7  I  9  1 0 1 1 1 2 1 3  1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8  2 9 3 0 3 1 3 2 3 3 3 4 3 5 3 6



25yr,6hr Sedimentation Pond (Primary Spillway) Type ll 24-hr 6.00 hrs Rainfall=l.72
Prepared by EarthFax Engineering, Inc. Printed 11612010
HvdroCAD@ 8.50 s/n OO39OO @ 2007 HvdroCAD Software Solutions LLC Paoe 1

Summary for Pond SP: Sedimentation Pond

lnflow Area = 3.654 ac, 2.00o/o lmpervious, Inflow Depth -- 0.21"
lnflow = 3.07 cfs @ 3.02 hrs, Volume= 0.063 af
Outflow = 't.09 cfs @ 3.09 hrs, Volume= 0.061 af, Atten= 64%o, Lag= 4.4 min
Primary = 1.09 cfs @ 3.09 hrs, Volume= 0.061 af
Secondary = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-lnd method, Time Span= 0.00-12.00 hrs, dt= 0.02 hrs
Peak Elev= 8,075.52' @ 3.09 hrs Surf.Area= 2,085 sf Storage= 1,029 cf

Plug-Flow detention time= 40.3 min calculated for 0.061 af (95% of inflow)
Center-of-Mass det. time= 33.8 min ( 243.6 - 209.8 )

Volume Invert Avail.Storaoe Storaqe Description
#1 8.070.50' 3,261 cf Custom Stage Data (lrregular)Listed below

Elevation Surf.Area Perim. Voids lnc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) P/ol (cubic-feet) (cubic-feet) (sq-ft)

8,070.50
8,071.00
8,071.50
8,071.65
8,072.00
8,072.10
8,072.50
8,073.00
8,073.50
8,074.00
8,074.50
8,075.00
8,075.05
8,075.50
8,075.55
8,076.00
8,076.50

0
744
862
900
987

1 ,014
1 ,120
1,260
1,408
1,564
1,728
1 ,899
1,917
2,079
2,098
2,265
2,460

0
0
0
0
0
0
0
0
0
0
0
0

95
899
104
981

1 ,181

95
994

1,099
2,080
3,261

0
1 ,212
1 ,412
1,475
1,627
1,672
1,856
2,100
2,358
2,630
2,918
3,219
3,250
3,536
3,567
3,867
4 ,212

0.0 0.0
123.4 0.0
132.7 0.0
135.5 0.0
142.0 0.0
143.9 0.0
151  .3  0 .0
160.6 0.0
169.9 0.0
179.2 0.0
188.5 0.0
197.8 0.0
198.7 100.0
207 .1 100.0
208.0 100.0
216.4 100.0
225.7 100.0

0
0
0
0
0
0
0
0
0
0
0
0

Device Routing Invert Outlet Devices
#1 Primary 8,075.05' 18.0" Vert. Orifice/Grate C= 0.600
#2 Secondary 8,075.55' Special & User-Defined

Head (feet) 0.00 0.09
Disch. (cfs) 0.000 0.840

f rimary OutFlow Max=1 .08 cfs @ 3.09 hrs HW=8,075.52' TW=8,071.21' (Dynamic Tailwater)
L1=Orifice/Grate (Orifice Controls 1.08 cfs @2.32tps)

$econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=8,075.00' (Free Discharge)
L2=Special & User-Defined (Controls 0.00 cfs)



25yr, 6hr Sedimentation Pond (Primary Spillway)
Prepared by EarthFax Engineering, Inc.
HylLreeAD@ 8.50 s/n 003900 @2007 HvdroCAD Software Solutions LLC

Type ll 24-hr 6.00 hrs Rainfall=l.72"
Printed 11612010

Pase2

Pond SP: Sedimentation Pond
Hydrograph



Project Description

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
OllOGllO 02:33:41 PM O Haestad Methods. Inc.

Sedimentation Pond Primary Outlet
Worksheet for Circular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

Worksheet
Flow Element
Method
Solve For

SPPO
Circular Chann
Manning's For
Channel Depth

Input Data

Mannings Coeffic O.O25
Slope 023800
Diameter 'l I
Discharge 1.09

fUft
tn
cfs

Results

Depth
FIow Arca
Wetted Perime
Top VVidth
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energ'
Froude Numbe
Maximum Disc
Discharge Full
Slope Ful l
Flow Type

0.36
0.3

1 . 5 5
1 . 2 9
0 3 9
24.3

0 .0181 97
3.29
0 ' t 7
0.53
1 1 4
9 0 6
8.43

0.000398
iupercritical

ft
fi2

ft
ft
ft
o/o

IUft
fl/s
ft
ft

cfs
cfs
fvft

(203) 755-1666 Page 1 of 1



25yr,6hr Sedimentation Pond (Secondary Spillway) Type ll 24-hr 6.00 hrs Rainfall=l.72"
Prepared by EarthFax Engineering, Inc. Printed 11612010
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paqe 1

Summary for Pond FP: Sedimentation Pond

lnflow Area = 3.654 ac, 2.00% lmpervious, Inflow Depth = 0.21"
Inflow = 3.07 cfs @ 3.02 hrs, Volume= 0.063 af
Outflow = 2.06 cfs @ 3.04 hrs, Volume= 0.061 af, Atten= 33Vo, Lag= 1.1 min
Secondary = 2.06 cfs @ 3.04 hrs, Volume= 0.061 af

Routing by Dyn-Stor-lnd method, Time Span= 0.00-12.00 hrs, dt= 0.02 hrs
Peak Elev= 8,075.73'@ 3.06 hrs Surf.Area= 2,165 sf Storage= 498 cf

Plug-Flow detention time= 12.4 min calculated for 0.061 af (96% of inflow)
Center-of-Mass det. time= 7.0 min ( 216.8 - 209.8 )

Volume Invert Avail.Storage Storage Description
#1 8,070.50' 2,267 cf Custom Stage Data (lrregular)Listed below

Elevation
(feet)

Surf.Area Perim. Voids Inc.Store Cum.Store Wet.Area
(sq-ft) (feet) %\ (cubic-feet) (cubic-feet) (sq-ft)

8,070.50
8,071.00
8,071.50
8,071.65
8,072.00
8,072.10
8,072.50
8,073.00
8,073.50
8,074.00
8,074.50
8,075.00
8,075.05
8,075.50
8,075.55
8,076.00
8,076.50

987
1 ,014
1,120
1,260
1,408
1,564
1,728
1 ,899
1 ,917
2,079
2,098
2,265
2,460

0
0
0
0
0
0
0
0
0
0
0
0
0
0

104
1,086
2,267

0
1 ,212
1 ,412
1,475
1,627
1,672
1 ,856
2,100
2,358
2,630
2,918
3,219
3,250
3,536
3,567
3,867
4 ,212

0
0
0
0
0
0
0
0
0
0
0
0
0
0

104
981

1 ,181

0
744
862
900

0.0 0.0
123.4 0.0
132.7 0.0
135.5 0.0
142.0 0.0
143.9 0.0
151  .3  0 .0
160.6 0.0
169.9 0.0
179.2 0.0
188.5 0.0
197.8 0.0
198.7 0.0
207.1 0.0
208.0 100.0
216.4 100.0
225.7 100.0

Device Routing Invert Outlet Devices
#1 Secondary 8,075.55' Special&User-Defined

Head (feet) 0.00 0.16
Disch. (cfs) 0.000 2.060

lecondary OutFlow Max=2.06 cfs @ 3.04 hrs HW=8,075.72' (Free Discharge)
L1=Special & User-Defined (Custom Controls 2.06 cfs)



25yr,6hr Sedimentation Pond (Secondary Spillway) Type ll 24-hr 6.00 hrs Rainfall=l.72
Prepared by EarthFax Engineering, lnc. Printed 11612010
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Soffware Solutions LLC Paqe 2

Pond FP: Sedimentation Pond
Hydrograph



Sedimentation Pond Secondary Spillway (Upper)
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

SPSS (Upper)
Trapezoidal Cha
Manning's Formr
Channel Depth

Input Data

Mannings Coeffic 0.040
Slope 050000
Left Side Slope O.20
Right Side Slope 0 20
Bottom Width 5.00
Discharge 2.06

Results

Depth 0.16
Flow Area 0.9
Wetted Perimr 6.62
ToD \Mdth 6 59
Critical Depth 0 16
Critical Slope 0 044769
Velocity 2 23
Velocity Head 0 08
Specific Energ 0.24
Froude Numbr 1.05
FlowType )upercritical

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
01/06/10 02:34:23 PM @ Haestad Methods. tnc

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster \6.0 [614b]

ftift
V : H
V : H
ft
cfs

ft
fl,
ft
ft
ft
fitft
fUs
ft
ft

(203) 75s-1666 Page 1 of 1



Sedimentation Pond Secondary Spillway (Lower)
Worksheet for Trapezoidal Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

SPSS (Lower)
Trapezoidal Cha
Manning's Forml
Channel Depth

Input Data

Mannings Coeffic 0.040
Slope 500000 fUft
Left Side Slope 0.20 V : H
Right Side Slope 0.20 V : H
Bottom Width 5.00 ft
Discharge 2.06 cfs

Results

Depth 0.08 ft
Flow Area 0.4 ft2
Wetted Perimr 5 83 ft
Top Width 5.81 ft
Critical Depth 0.16 ft
Critical Slope 0.044769 fVft
Velocity 4.69 fUs
Velocity Head 0.34 ft
Specific Energ 0.42 ft
Froude Numb, 3 01
FlowType ;upercritical

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
01106/10 02:34:03 PM @ Haestad Methods. Inc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Projec,t Engineer: Richard White
FlowMaster v6.o [614b1

(203) 755-1666 Page 1 of 1



Undisturbed Watersehd
1

Upper Road Ditch

Upper Road C
In let

ulvert Upper Road Catch
Basin

Upper Road Culvert
Outlet

Drainage Diagram for 100yr, 6hr Upper Road
Prepared by EarthFax Engineering, Inc., Printed 1213012009

HydroCAD@ I 50 s/n 003900 @ 2007 HydroGAD Software Solutions LLC
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100yr, 6hr Upper Road
Prepared by EarthFax Engineering, lnc.

Type ll 24-hr 6.00 hrs Rainfall=2.31"
Printed 1213012009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paqe 2

Summary for Subcatchment UW1: Undisturbed Watersehd 1

Runoff = 0.36 cfs @ 6.02 hrs, Volume= 0.059 af, Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-8.00 hrs, dt= 0.02 hrs
Type ll 24-hr6.00 hrs Rainfall=2.31"

Area (ac) CN Description
46.828 51 Saqebrush ranqe. Fair. HSG B
46.828 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)
15.3 1,750 0.5000 1.91 Lag/CN Method, Slope from 9,050 to 8,178

Subcatchment UWl: Undisturbed Watersehd I
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100yr, 6hr Upper Road Type ll 24-hr 6.00 hrs Rainfall=2.31"
Prepared by EarthFax Engineering, Inc. Printed 1213012009
HvdrocAD@ 8.50 s/n 003900 @ 2007 HvdrocAD software Sotutions LLC Paoe 3

Summary for Reach URGI: Upper Road Culvert Inlet

lnflow Area = 46.828 ac, 0.00% lmpervious, Inflow Depth = 0.02"
Inflow = 0.36 cfs @ 6.07 hrs, Volume= 0.059 af
Outflow = 0.36 cfs @ 6.07 hrs, Volume= 0.059 af, Atten= 0%, Lag= 0.0 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-8.00 hrs, dt= 0.02 hrs
Reference Flow= 18.32 cfs Estimated Depth= 0.97' Velocity= 15.17 fps
m= 1.355, c= 20.56 fps, dt= 1.2 min, dx= 35.0' / 1 = 35.0', K= 0.0 min, X= 0.449
Max. Veloci$= 2Q.6+ fps, Min. Travel Time= 0.0 min
Avg. Velocity = 20.56 fps, Avg. TravelTime= 0.0 min

Peak Storage= 1 cf @6.07 hrs, Average Depth at Peak Storage= 0.05'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 24.43 cfs

18.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 35.0' Slope= 0.2000'/ '
Inlet Invert= 8,094.00', Outlet Invert= 8,087.00'

Reach URGI: Upper Road Culvert Inlet
Hydrograph
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Project Description

Input Data

Mannings Coeffic 0.025
Slope 200000 fUft
Diameter 18 in
Discharge 0 36 cfs

Results

Depth 0.13 ft
FlowArea 01 ft '?
Wetted Perime 0.89 ft
Top Width 0.84 ft
Critical Deoth 0.22 ft
Percent Full 8.5 o/o

Critical Slope 0.019640 fVft
Velocity 4.99 fl/s
Velocity Head 0.39 ft
Specific Energ' 0 51 ft
Froude Numbe 3 00
Maximum Disc 26.28 cfs
Discharge Full 24 43 cls
Slooe Full 0.000043 fUfl
FlowType iupercritical

g :\uc794\1 8-win- 1 \hydrol- 1 \minimu- 1 .fm2
12l3olog 11:14:56 AM @ Haestad Methods.  Inc.

Upper Road Culvert Inlet
Worksheet for Gircular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Projecl Engineer: Richard White
FlowMaster v6.O [614b]

Worksheet
Flow Element
Method
Solve For

URCI
Circular Chann
Manning's Forr
Channel Depth

(203) 755-1666 Page 1 of 1



HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 4

100yr, 6hr Upper Road
Prepared by EarthFax Engineering, Inc.

Inflow Area =
Inflow =
Outflow =

Type ll 24-hr 6.00 hrs Rainfall=2.31"
Printed 1213012009

Summary for Reach URCO: Upper Road Gulvert Outlet

46.828 ac, 0.00% lmpervious, Inflow Depth = 0.02"
0.36 cfs @ 6.07 hrs, Volume= 0.059 af
0.36 cfs @ 6.07 hrs, Volume= 0.059 af, Atten= loh, Lag= 0.0 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-8.00 hrs, dt= 0.02 hrs
Reference Flow= 27.10 cfs Estimated Depth= 0.97' VelociV= 22.44 fps
m= 1.355, c= 30.40 fps, dt= 1.2 min, dx= 80.0' /  1 = 80.0', K= 0.0 min, X= 0.490
Max. Velocity= 30.62 fps, Min. TravelTime= 0.0 min
Avg. Velocity = 30.+0 fps, Avg. TravelTime= 0.0 min

Peak Storage= 1 cf @ 6.07 hrs, Average Depth at Peak Storage= 0.04'
Bank-Full Depth= 1 .50', Capacity at Bank-Full= 36.13 cfs

18.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 80.0' Slope= 0.4375't
Inlet Invert= 8,087.00', Outlet Invert= 8,052.00'

Reach URGO: Upper Road Culvert Outlet
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Project Description

Input Data

Mannings Coeffic 0.025
Slope 437500 fUft
Diameter 18 in
Discharge 0.36 cfs

Upper Road Gulvert Outlet
Worksheet for Gircular Ghannel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Worksheet
Flow Element
Method
Solve For

URCO
Circular Chann
Manning's Forr
Channel Depth

Depth
Flow Area
Wetted Perime
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energ'
Froude Numbe
Maximum Disc
Discharge Full
Slope Ful l
Flow Type

0 1 1  f t
01  f t :

0.81 ft
0 .77  f t
022 ft
70  o /o

0 019640 fuft
6.56 fUs
0.67 ft
0 7 7  f t
4.32

38.86 cfs
36 13 cfs

0.000043 fuft
iupercritical

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
12l3OlO9 1 1 :1 5:1 0 AM O Haestad Methods. lnc.

Project Engineer: Richard White
FlowMaster v6.0 [614b]

(203) 755-1666 Page 1 of 1



100yr, 6hr Upper Road
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr 6.00 hrs Rainfall=2.31"
Printed 1213012009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Sotutions LLC Paoe 5

Summary for Reach URD: Upper Road Ditch

lnflow Area = 46.828 ac, 0.00% lmpervious, Inflow Depth = 0.02"
Inflow = 0.36 cfs @ 6.02 hrs, Volume= 0.059 af
Outflow = 0.36 cfs @ 6.07 hrs, Volume= 0.059 af, Atten= 0%, Lag= 3.0 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-8.00 hrs, dt= 0.02 hrs
Reference Flow= 2.27 cfs Estimated Depth= 0.45' Velocity= 5.64 fps
m= 1.333,  c=7.52fps,  d t= 1.2min,  dx= 1,370.0 '13=456.7 ' ,  K= 1.0 min,  X=0.497
Max. Velocity= 10.53 fps, Min. Travel Time= 2.2 min
Avg. Velocity = 7.59 fps, Avg. TravelTime= 3.0 min

Peak Storage= 65 cf @ 6.04 hrs, Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 3.03 cfs

0.00' x 0.50' deep channel, n= 0.032
Side Slope Z-value= 2.0'l' Top Width= 2.00'
Length= 1,370.0' Slope= 0.1255'l
Inlet lnvert= 8,266.00', Outlet Invert= 8.094.00'

Reach URD: Upper Road Ditch

n e
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Project Description

Results

Depth 0 21 ft
Flow Area 0.1 ft2
Wetted Perimr 0.92 ft
Too \Mdth 0 82 ft
Critical Depth 0.29 ft
Critical Slope 0.032998 fUft
Velocity 4 24 ftJs
Velocity Head 0.28 ft
Specific Energ 0 49 ft
Froude Numbr 2.33
FlowType iupercritical

g :\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
12l30l0g 11'.15:42 AM @ Haestad Methods. lnc

Upper Road Ditch Maximum Slope
Worksheet for Triangular Ghannel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.o [614b]

Worksheet
Flow Element
Method
Solve For

URD Max Slop
Triangular Char
Manning's Forn
Channel Depth

Input Data

Mannings Coeffic
Slope
Left Side Slope
Right Side Slope
Discharge

o.032
200000 fuft

0 5 0  V : H
0 . 5 0  V :  H
0.36 cfs

(203) 755-1666 Page 1 of 1



Project Description

Input Data

Mannings Coeffic 0.032
Slope 070000 fUft
Left Side Slope 0.50 V : H
Right Side Slope 0.50 V : H
Discharge 0 36 cfs

Results

Depth O.25
Flow Area 0 1
Wetted Perimr 1 12
Top \Mdth 1.00
Critical Deoth 0.29
Crit icalSlope 0.032997
Velocity 2.86
Velocity Head 0.13
Specific Energ 0.38
Froude Numb, 1.42
FlowType iupercritical

g:\uc794\1 8-win-1 \hyd rol-1 \minimu-1 .fm2
12l3glog 11:15:26 AM @ Haestad Methods.  lnc

Upper Road Ditch Maximum Depth
Worksheet for Triangular Ghannel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster \6.0 [614b]

Worksheet
Flow Element
Method
Solve For

URD Max. Dep{
Triangular Char
Manning's Forn
Channel Depth

ft
ft2
ft
ft
ft
fvft
fUs
ft
ft

(203) 755-1666 Page 1 of 1



100yr, 6hr Upper Road Type ll 24-hr 6.00 hrs Rainfall=2.31"
Prepared by EarthFax Engineering, Inc. Printed 1213012009
HvdrocAD@ 8.50 s/n 003900 @ 2007 HvdrocAD software sotutions LLC Paoe 6

Summary for Pond UR: Upper Road Gatch Basin

lnflow Area = 46.828 ac, 0.00% lmpervious, Inflow Depth = 0.02"
Inflow = 0.36 cfs @ 6.07 hrs, Volume= 0.059 af
Outflow = 0.36 cfs @ 6.07 hrs, Volume= 0.059 af, Atten= 0%, Lag= 0.0 min
Primary = 0.36 cfs @ 6.07 hrs, Volume= 0.059 af

Routing by Dyn-Stor-lnd method, Time Span= 0.00-8.00 hrs, dt= 0.02 hrs
Peak Elev= 8,087.40' @ 6.07 hrs

Device Routing Invert Outlet Devices
#1 Primary 8,087.00' i8.0" x i0.0,long Gulvert

CMP, end-section conforming to fill, Ke= 0.500
Outlet lnvert= 8,087.00' S= 0.0000'/' Cc= 0.900
n= 0.025 Corrugated metal

frimary OutFlow Max=0.36 cfs @ 6.07 hrs HW=8,087.40' TW=8,087.04' (Dynamic Tailwater)
Ll=Culvert (Barrel Controls 0.36 cfs @ 1.a1 fps)

Pond UR: Upper Road Gatch Basin
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UDW-4 2' Wide ASCA Ditch

ASCA Catch Basin ASCA Culvert

Topsoil Berm
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Drainage Diagram for 10 yr, 24hr ASCA
Prepared by EarthFax Engineering, Inc, Printed 1213012009

HydroCAD@ a 50 s/n 003900 @ 2007 HydroCAD Software Solutions LLC



10 yr, 24hr ASCA
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 1213012009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 2

Summary for Subcatchment DWS: DW-s

Runoff = 0.72 cfs @ 11.91 hrs, Volume= 0.030 af, Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
* 0422 85 SoilType "Trag-Croydon Complex", with Gravel roads, HSG B

0.422 Pervious Area

Tc Length Slope Velocity
(min) (feet) (fUft) (fUsec)

Capacity Description
(cfs)

1 .0 65 0.0900

0 7 5

o 7

0

0 1

0 0 5

1.07 Lag/CN Method,

Subcatchment DW5: DW-s
Hydrograph
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10 yr, 24hr ASCA
Prepared by EarthFax Engineering, Inc.

Type Il 24-hr Rainfall=2.08"
Printed 1213012009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Sotutions LLC Paoe 3

Summary for Subcatchment UDW4: UDW-4

Runoff = 0.00 cfs @ 23.95 hrs, Volume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
0.592 51 Sagebrush range, Fair, HSG B
0.592 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (ft/sec) (cfs)

1 .4 95 0.5400 1 .11 Lag/CN Method,

Subcatchment UDW4: UDW-4
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10 yr, 24hr ASCA
Prepared by EarthFax Engineering, lnc.

Type ll 24-hr Rainfall=2.08"
Printed 1213012009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 4

Summary for Subcatchment UDW6: UWD-6

Runoff = 0.00 cfs @ 23.95 hrs, Votume= 0.000 af, Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
0.222 51 Sasebrush ranoe. Fair. HSG B
0.222 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

1 .6 50 0.1600 0.53 Lag/GN Method,

Subcatchment UDW6: UWD-6
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10 yr, 24hr ASGA
Prepared by EarthFax Engineering, Inc.

0

0 1

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Sotutions LLC Paoe 5

Summary for Reach 2D:2'Wide ASCA Ditch

lnflow Area = 1.014 ac, 0.00% lmpervious, Inflow Depth = 0.36"
lnflow = 0.72 cfs @ 11.91 hrs, Volume= 0.030 af
Outflow = 0.67 cfs @ 11.94 hrs, Volume= 0.030 af, Atten= 8o/o, Lag= 1.8 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.56 fps, Min. TravelTime= 1.0 min
Avg. Velocity = 1.3+ fps, Avg. Travel Time= 2.7 min

Peak Storag e= 41 cf @ 11 .92 hrs, Average Depth at Peak Storage= 0.31'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 2.48 cfs

0.00' x 0.50' deep channel, n= 0.032
Side Slope Z-value= 2.0'l' Top Width= 2.00'
Length= 215.0' Slope= 0.0837'/'
Inlet Invert= 8,100.00', Outlet Invert= 8.082.00'

Reach 2D= 2'Wide ASCA Ditch

0

0

0

0.4

0 .

0

0

o
I

'
-9
lt

Type ll 24-hr Rainfall=2.08"
Printed 1213012009

0 1
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Project Description

Results

Depth 0 31
Ffow Area 0-2
Wefted Perimr 1.39
Top Width 1.24
Critical Depth 0 38
Crit icalSloDe 0.030085
Velocity 3.74
Velocity Head O.22
Specific Energ 0 53
Froude Numbr 1.67
FlowType iupercritical

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
12l30l0g 11:05:01 AM O Haestad Methods. Inc

2'Wide ASCA Ditch Maximum Slope
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster \6.0 [614b]

Worksheet
Flow Element
Method
Solve For

2'ASCA Ditch Max
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coeffic
Slope
Left Side Slope
Right Side Slope
Discharge

0.032
090000 fvft

0 . 5 0  V :  H
0 . 5 0  V : H
0.72 cfs

ft
ft2
ft
ft
ft
fVft
fUs
ft
ft

(203) 7ss-1666 Page 1 of 1



Project Description

Input Data

Mannings Coeffic
Slope
Left Side Slope
Right Side Slope
Discharge

0.032
080000 fuft

0 5 0  V : H
0 . 5 0  V :  H
0.72 cfs

Depth 0.32
Flow Area 0.2
Wetted Perimr 1.42
Top Width '1 .27
Critical Depth 0.38
Crit icalSlope 0.030086
Velocity 3 57
Velocity Head 0.2O
Specific Energ O.52
Froude Numb, 1.58
FlowType iupercritical

g :\uc794\1 8-win- 1 \hydrol-1 \minimu- 1 fm2
12l30l0g 11:04:Ol AM @ Haestad Methods. tnc

2'Wide ASCA Ditch Maximum Depth
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard VVhite
FlowMaster v6.0 [614b]

Worksheet
Flow Element
Method
Solve For

2'ASCA Ditch Max
Triangular Channel
Manning's Formula
Channel Deoth

ft
ft2
fi
ft
ft
fitft
fUs
ft
ft

(203) 755-1666 Page 1 of 1



10 yr, 24hr ASCA Type ll 24-hr Rainfall=2.O8
Prepared by EarthFax Engineering, Inc. Printed 1213012009
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 6

lnflow Area =
Inflow =
Outflow =

Summary for Reach 4D: 4'Wide ASCA Ditch

1.014 ac, 0.00% lmpervious, Inflow Depth = 0.36"
0.67 cfs @ 11.94 hrs, Volume= 0.030 af
0.65 cfs @ 11.95 hrs, Volume= 0.030 af, Atten= 3Yo, Lag= 0.7 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.81fps, Min. TravelTime= 0.5 min
Avg. Velocity = 1.13 fps, Avg. TravelTime= 1.2min

Peak Storage= 20 cf @ 11.94 hrs, Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 4.00', Capacity at Bank-Full= 475.03 cfs

0.00' x 4.00' deep channel, n= 0.032
Side Slope Z-value= 2.0'l Top Width= 16.00'
Length= 85.0' Slope= 0.0471't
Inlet Invert= 8,082.00', Outlet Invert= 8,078.00'

Reach 4D: 4'Wide ASCA Ditch

U O

N A E
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0

0

0
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o
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t
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Project Description

Input Data

Mannings Coeffic 0.032
Slope 080000 fUft
Left Side Slope 0.50 V : H
Right Side Slope 0.50 V : H
Discharge 0.67 cfs

Depth 0 31
Ffow Area 0 2
Wefted Perimr 1.38
Top \Mdth 1.24
Critical Depth 0.37
Crit icalSlope 0.030376
Velocity 3.51
Velocity Head 0.19
Specific Energ 0.50
Froude Numb, 1 57
FlowType ;upercritical

g:\uc794\18-win-1\hydrol-1 \minimu-1 fm2
12l3OlO9 11:06:37 AM O Haestad Methods. lnc.

4'Wide ASCA Ditch Maximum Sfope
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

Worksheet
Flow Element
Method
Solve For

4'ASCA Ditch Max.
Triangular Channel
Manning's Formula
Channel Depth

ft
fl2

fi
ft
ft
fttft
fVs
ft
ft

(2O3) 755-1666 Page 1 of 1



Project Description

Input Data

Mannings Coeffic 0.032
Slope 040000 ll/ft
Left Side Slooe 0.50 V : H
Right Side Slope 0.50 V : H
Discharge 0.67 cfs

Results

Deoth 0.35
Flow Area 0.2
Wetted Perimr 1.57
Top \Mdth 1.41
Critical DeDth 0.37
Crit icalSlope 0.030375
Velocity 2.71
Velocity Head 0.11
Specific Energ 0.47
Froude Numb,  1 .14
FlowType iupercritical

g :\uc794\1 8-win-1 \hydrol-1 \minimu- 1 fm2
12l30l0g 11:05:52 AM @ Haestad Methods. Inc.

4'Wide ASCA Ditch Maximum Depth
Worksheet for Triangular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.0 [614b]

Worksheet
Flow Element
Method
Solve For

4'ASCA Ditch Max.
Triangular Channel
Manning's Formula
Channel Depth

ft
ft2
ft
ft
ft
fvft
fUs
ft
ft

(203) 755-1666 Page 1 of 1



10 yr, 24hr ASGA
Prepared by EarthFax Engineering, lnc.

Type ll 24-hr Rainfall=2.08"
Printed 1213012009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Sotutions LLC Paoe 7

Summary for Reach G: ASGA Culvert

lnflow Area = 1.014 ac, 0.00% lmpervious, Inflow Depth = 0.36"
lnflow = 0.65 cfs @ 11.95 hrs, Volume= 0.030 af
Outflow = 0.63 cfs @ 1 1 .96 hrs, Volume= 0.030 af, Atten= 3o/o, lag= 0.6 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.79 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 0.89 fps, Avg. Travel Time= 1.2 min

Peak Storage= 15 ct @ 11.95 hrs, Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 1.50', Capacity at Bank-Full= 8.30 cfs

18.0" Diameter Pipe, n= 0.025 Corrugated metal
Length= 65.0' Slope= 0.0231'l
Inlet lnvert= 8,075.50', Outlet Invert= 8.074.00'

Reach G: ASCA Gulvert

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)

Hydrograph



Project Description

Mannings Coeffic 0.025
Slope 023'100 fUfi
Diameter 18 in
Discharge 0.65 cfs

ASCA Gulvert
Worksheet for Gircular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Worksheet
Flow Element
Method
Solve For

ASCA Culvert
Circular Chann
Manning's Forr
Channel Depth

Input Data

Depth
Flow Area
Wefted Perime
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energ'
Froude Numbe
Maximum Disc
Discharge Full
Slope Ful l
Flow Type

0.28 ft
0.2 tl2

1 .35  f t
1 1 8  f f
0.30 ft
18.9 o/o

0.018705 fuft
2 80 fUs
012 t l
0.41 ft
1 .1 ' , !
8.93 cfs
8.30 cfs

0.000'142 fuft
iupercritical

g :\uc794\1 8-win-1 \hydrol-1 \minimu-1 fm2
12l3OlO9 1 1:08:Ol AM @ Haestad Methods. lnc

Project Engineer: Richard White
FlowMaster v6.o [614b1

(203) 755-1666 Page 1 of 1



10 yr, 24hr ASGA
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 1213012009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 8

Summary for Reach TB: Topsoil Berm

lnflow Area = 1.236 ac, 0.00% lmpervious, Inflow Depth = 0.29"
Inflow = 0.63 cfs @ 11.96 hrs, Volume= 0.030 af
Outflow = 0.60 cfs @ 11.98 hrs, Volume= 0.030 af, Atten= 4o/o, Lag= 1.4 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.42 fps, Min. TravelTime= 0.8 min
Avg. Velocity = 0.99 fps, Avg. TravelTime= 2.0 min

Peak Storage= 28 cf @ 11.97 hrs, Average Depth at Peak Storage= 0.32'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 2.05 cfs

0.00' x 0.50' deep channel, n= 0.032
Side Slope Z-value= 4.0 1.0'f Top Width= 2.50'
Length= 110.0' Slope= 0.0364'/ '
Inlet Invert= 8,069.00', Outlet Invert= 8,065.00'

Reach TB: Topsoil Berm

0

0,

0.3

0 .1
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o

3
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Hydrograph
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ASCA Topsoil Berm (North Side of Berm, South of Existing Road) Maximum Slope
Worksheet for Triangular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

ASCA TB Max
Triangular Char
Manning's Fom
Channel Depth

Input Data

Mannings Coeffic 0.032
Slope 100000 fUft
Left Side Slooe 0 25 V : H
Right Side Slope 0 50 V : H
Discharge 0 63 cfs

Depth 0 25
Ffow Area 0 2
Wetted Perim( 1.56
Top Width 1 47
Critical Depth 0 31
Crit ical Slope 0 030104
Velocity 3 49
Velocity Head 019
Specific Enere 0 43
Froude Numb, 1.76
FlowType iupercritical

g :\uc794\1 8-win-1 \hydrol-1 \minimu-1 .fm2
12l30l0g 11:11:33 AM @ Haestad Methods.  lnc

EarthFax Engineering lnc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard \Nhite
FlowMaster v6.O [614b]

ft
fi2

ft
ft
ft
tuft
fUs
ft
ft

(203) 7s5-1666 Page 1 of 1



Results

Depth 0.36
Ffow Area O.4
Wetted Perimr 2.30
Top Wid th  217
Critical Depth 0.31
Crit ical Slope 0.030104
Velocity 1.60
Velocity Head 0.04
Specific Energ 0.40
Froude Numb, 0.66
Flow Type Subcritical

g:\uc794\1 8-win-1 \hydrol-1 \minimu-1 fm2
12l3OlO9 11:12:OO AM @ Haestad Methods,  Inc

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Maximum Depth

Project Engineer: Richard Vvhite
FlowMaster v6 O [614b1

ASCA Topsoil Berm (North Side of Berm, South of Existing Road)
Worksheet for Triangular Ghannel

Project Description

Worksheet
Flow Element
Method
Solve For

ASCA TB Max.
Triangular Char
Manning's Forn
Channel Depth

Input Data

Mannings Coeffic 0.032
Slope 012500
Left Side Slope 0 25
Right Side Slope 0 50
Discharge 0.63

firfi
V : H
V : H
cfs

ft
ft2
ft
ft
ft
fttft
fUs
ft
ft

(203) 7ss-1666 Page 1 of 1



10 yr, 24hr ASCA
Prepared by EarthFax Engineering, Inc.
HydroCAD@ 8.50 s/n 003900 @2007 HydroCAD Soffware Solutions LLC

Type ll 24-hr Rainfall=2.08"
Printed 1213012009

Paqe 9

Summary for Pond ASCA: ASCA Catch Basin

lnflow Area = 1.014 ac, 0.00% lmpervious, Inflow Depth = 0.36"
Inflow = 0.65 cfs @ 11.95 hrs, Volume= 0.030 af
Outflow = 0.65 cfs @ 11.95 hrs, Volume= 0.030 af, Atten= loh, Lag= 0.0 min
Primary = 0.65 cfs @ 11.95 hrs, Volume= 0.030 af

Routing by Stor-lnd method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 8,075.96' @ 11.95 hrs

Device Routinq Invert Outlet Devices
#1 Primary 8,075.52' 18.0" x 1.0'long Culvert CMP, square edge headwall, Ke= 0.500

Outlet Invert= 8,075.50' S= 0.0200'/ '  Cc= 0.900
n= 0.025 Corrugated metal

lrimary OutFlow Max=0.64 cfs @ 11.95 hrs HW=8,075.96' TW=8,075.50' (Fixed TW Elev= 8,075.50')
L1=Culvert (Barrel Controls 0.64 cfs @ 2.2a fps)

Pond ASGA: ASCA Catch Basin

0
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0
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Topsoil Stockpile Topsoil Berm

Topsoil Sediment Trap

Drainage Diagram for l0yr, 24hr Topsoil Sediment Tnp
Prepared by EarthFax Engineering, Inc., Printed 12l30l200g

HydroCAD@ 8 50 s,/n 003900 @ 2007 HydroCAD Software Solutions LLC



1Oyr, 24hr Topsoil Sediment Trap
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 1213012009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 2

Summary for Subcatchment TS: Topsoil Stockpile

Runoff = 0.17 cfs @ 11.94 hrs, Volume= 0.010 af, Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Type ll 24-hr Rainfall=2.08"

Area (ac) CN Description
0.615 67 Saqebrush ranqe. Poor, HSG B
0 .615 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fVsec) (cfs)

1.0 95 0.5000 1.60 Lag/CN Method, Slope From 8,100 to 8,053

Subcatchment TS: Topsoil Stockpile

||n-mofri

o  1  2  3  4  5  6  7  8  I  1 0 1 1 1 2 1 3 1 4 1 5 1 6 1 7  1 8 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6 2 7 2 8 2 9 3 0 3 1 3 2  3 3 3 4 3 5 3 6
Time (hours)

0 1 9
0 1 8
0 1 7
0 1 6
0 1 5
0 1 4
0 1 3
0 1 2
0 1 1
0 1

0 0 9
0 0 8
0 0 7
0 0 6

0.04

o 0 2
0.01

o
o

'
o
r

Hydrograph



1Oyr, 24hr Topsoil Sediment Trap Type ll 24-hr Rainfall=2.08"
Prepared by EarthFax Engineering, Inc. Printed 1213012009
HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 3

Summary for Reach TB: Topsoil Berm

lnflowArea = 0.615 ac, 0.00% lmpervious, Inflow Depth = 0.20"
Inflow = 0.17 cfs @ 11.94 hrs, Volume= 0.010 af
Outf low = 0.17 cfs @ 11.98 hrs, Volume= 0.010 af, Atten= 0%, Lag= 2.6 min

Routing by Dyn-Muskingum-Cunge method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Reference Flow= 1.09 cfs Estimated Depth= 0.45' Velocity= 3.60 fps
m= 1.333, c= 4.80 fps, dt= 1.2 min, dx= 750.0' | 2 = 375.0', K= 1 .3 min, X= 0.492
Max. Velocity= 13.56 fps, Min. TravelTime= 0.9 min
Avg. Velocity = 5.04 fps, Avg. TravelTime= 2.5 min

Peak Storage= 26 cf @ 11.96 hrs, Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 0.50', Capacity at Bank-Full= 1.45 cfs

0.00' x 0.50' deep channel, n= 0.032
Side Slope Z-value= 1 .0 2.0'l Top Width= 1 .50'
Length= 750.0' Slope= 0.0573'/'
Inlet Invert= 8,096.00', Outlet Invert= 8,053.00'

Reach TB: Topsoil Berm
Hydrograph
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Project Description

Input Data

Mannings Coeffic 0.032
Slope 133000 fUft
Left Side Slope 1.00 V : H
Right Side Slope 0.50 V : H
Discharge 0.17 cfs

Results

Depth 0.19
Flow Area 0 1
Wetted Perimr 0.70
Top VMdth 0 57
Critical Depth O 24
Crit icalSlope 0.039291
Velocity 3.10
Velocity Head 0.15
Specific Energ 0.34
Froude Numb, 1 77
FlowType )upercritical

g :\uc794\1 8-win-1 \hydrol- 1 \minimu- 1 .fm2
12l30log 11:14:39 AM @ Haestad Methods. lnc

Topsoil Berm Maximum Slope
Worksheet for Triangular Ghannel

EadhFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Projec{ Engineer: Richard White
FlowMaster v6.O [614b]

Worksheet
Flow Element
Method
Solve For

TB Max. Slope
Triangular Char
Manning's Forn
Channel Depth

ft
ft,
ft
ft
ft
fUft
fUs
ft
ft

(203) 755-1666 Page 1 of 1



Project Description

Input Data

Mannings Coeffic 0.032
Slope 013330 fUft
Left Side Slooe 1.00 V : H
Right Side Slope 0.50 V : H
Discharge 0.17 cfs

Results

Topsoil Berm Maximum Depth
Worksheet for Triangular Ghannel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Worksheet
Flow Element
Method
Solve For

TB Max. Depth
Triangular Char
Manning's Forn
Channel Depth

Depth
Flow Area
Wetted Perimr
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energ
Froude Numb,
Flow Type

0.29 ft
0.1 ft2

1 .07  f t
0.88 ft
0.24 ft

0.039290 fl/ft
1.31 fus
0.03 ft
0.32 ft
0 6 0

Subcritical

g :\uc794\1 8-win-1 \hydrol- 1 \minimu- 1 .fm2
12l3olog 11:14:17 AM @ Haestad Methods. Inc.

Project Engineer: Richard White
FlowMaster v6.O [614b1

(203) 7s5-1666 Page 1 of 1



10yr, 24hr Topsoil Sediment Trap
Prepared by EarthFax Engineering, Inc.

Type ll 24-hr Rainfall=2.08"
Printed 1213012009

HvdroCAD@ 8.50 s/n 003900 @ 2007 HvdroCAD Software Solutions LLC Paoe 4

Summary for Pond TST: Topsoil Sediment Trap

lnflow Area =
Inflow =
Outflow =

11.98 hrs, Volume=
0.00 hrs. Volume=

0.615 ac,
0.17 cfs @
0.00 cfs @

0.00% lmpervious, Inflow Depth = 0.20"
0.010 af
0.000 af, Atten= 100o/o, Lag= g.g t,n

Routing by Dyn-Stor-lnd method, Time Span= 0.00-36.00 hrs, dt= 0.02 hrs
Peak Elev= 8,055.00' @24.22hrs Surf.Area= 450 sf Storage= 445 cf

Plug-Flow detention 1;ms= (not calculated: initial storage excedes outflow)
Center-of-Mass det. 1ltns= (not calculated: no outflow)

Volume Invert Avail.Storaoe Storaoe Descriotion
#1 8,053.00' 1,053 cf Custom Stage Data (Prismatic)Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

8.053.00
8,054.00
8,055.00
8.056.00

0.12

0  0 .11
{ )  n r

0
220
450
765

0
110
335
608

0
110
445

1,053

Pond TST: Topsoil Sediment Trap

'
otr

0.
0
0
0
0
0
0

Hydrograph
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Canyon Fuel Company
Skyline Mine

Winter Quarters Hydrology Design Report
January 2010

ATTACHMENT B

Sediment Calculations



STEP-BY-SIEP PROCEDURE FOR DETERI"flNING EROSION

T h e  f o l l o w i n g  e t e p - b y - s t e p  p r o c e d u r e e
I lead one Ehrough the proper uee of appro-
a te  teb tee ,  f igures ,  maps,  and graphs  in
E hendbook for detenoining sheet eroeion.

l .  Decer :n ine  ae  prec ise ly  ae  ie  p rac t i -
1 e  t h e  l e t i t u d e  a n d  l o n g i c u d e  o f  E h e
scrucEion  s i te  in  ques t ion .

up le :  A  cons t rucg ion  e i te  near  Park  C iCy.
Froo an appropriate map, the loca-
t ion  ia  de ten ined to  be  40 '38 '5z tN,
I l l  "30 r53tt l{ .

' 2 .  us ing  the  locac ion  in fo ia t ion  f ro
enEer che appropriaBe ieo-erodent nap ard
emine Ehe annual R value for Ehe Eite.
nenber tbat these R values for Utah include
rne l !  ae  we l l  as  ra in fa l l . )

ople: Frorn Salt Lake Cicy iso-erodent (R)
v a l u e s  n a . p  (  i n  u a p  p o c k e t )  t h e  R

--. value ig deter:nined to be 13.

V Es t i race  as  near ly  ae  poes ib le  the
gth  o f  t iDe che s i te  w i l l  be  expoeed !o
s ive  fo rces .

uple: Ttre sice rr i l l  be exposed for approx*
i m a t e l y  8  m o n E h s ,  b e g i n n i n g  i n
January.

4. With che inforrnation froo nunber 3,
e r  F i g u r e  1  a n d  r e a d  t . h e  p e r c e n t a g e  o f

'ua l  R  fo r  each nonEh or  f racc ion  Ehereof
E che s i te  w i l l  be  exposed.  These ind iv id -

percenBEges are  added togeCher  Co g ive  a
centage fo r  the  to ta l  t ine  per iod .  Th is
a I  percentage is  then nu l t ip l ied  by  Ehe
uaI R value frc'rn nunber 2 ro obtain Ehe
r p e r  v a l u e  o f  R  t o  u s e  i n  l h e  s o i l  l o s s
. a t i o n .

n p l e :  F r o n  l i g u r e  l ,  Z o n e  I I  d i e t r i b u t i o n
graph (and Tab le  I ) ,  Ehe cuou la t i ve
percentage of R for E tronths is 68
percent .  (Enter  Che boEEoro  o f  che
d is t r ibu t ion  graph a t  the  end o f  the
8 r h  r n o n c h  I f o l l o w  d o t t e d  l i n e ] ,  m o v e
v e r t ' i c a l  l y  u n E i l  g r a p h  i s  i n t e t -
c e p t e d ,  E h e r  h o r i z o n E a I . I y  E o  t h e
l e f t  a n d  r e a d  5 8  D e r c e n r  o n  E h e

percentage eca le . )  There fore ,  the

P r o P e !  v a l u e  o f  R  t o ' u e e  i n  b h e
equaEion io

0 . 6 8 x 1 3 - 8 . 8 4

R veluee tholrn on the uaPs are baeed
o n  a  2 - y e a !  r e c u r r e n c e  i n E e r v s l .
O t h e t  r e c u r t d n c e  i a t e r v e l s  w i l l

\  require larger values of R and thue
greaEer protection for expoeed areac
o f  c o n a t r u c t i o n .  F o r  P u r P o a e  o f
thig exanpte, let us uge a recur-
rence ingerval of 100 Yeare. Then
f r o n  F i g u r e  9  l t e  r e a d  a  r a t i o  o f
E I /R o f  about  2 .51 .  (Fo l los  the  100
y e  a r  E e c  u r t e n c e  i n t  e r v  a l  I  i n e
ver t i ca l l y  u r t i l  i r  in le rcepta  the
diagonal, then nove horisontt l ly end
read ghe aPProPr ia te  E I /R va1ue. )
The R value ro uee in the equalion
t h e n  i g  2 . 5 1  x  8 . 8 4  o  2 2 . L 9 .

5. Wich the locacion information fron
nmber I,  enter an appropriate soi l  sprvey uap
a n d  d e t e : : m i n e  t h e  g o i l  e r o d i b i l i r y  f a c t o t
K  fo r  rhe  s i ie  in  quesc ion .  A  be tuer  way Ehan
using a soi l  survey map ia to take appropriate
sanp l  ee  eE che e  ic  e  and ana lyze  rhern  fo r
par t i c le  e ize ,  percent  o rgan ic  

' loaccer r  
so i l

s t ruc tu ra l  c lass ,  and re la t i ve  peroeab i l i t y .
w i t h  r h i s  i n f o : : m a t i o n r  u 6 e  t h e  n o u o g r a p h
in Figure 2 to determine the K faccor.

In  rhe  abeenee o f  bo th  o f  these,  enEer
Ehe soi l  erodibi l i ty nap in the map pockeE
and determine the approxiuate value for K.

E: rmpl  e :  F rm the  co lo red  eo i l  e rod ib i l i t y
index uap in the maP Pocket, che K
factor ie near che boundary betrreen

Ye l low and green (va lue  range 0 '2 I
t o  0 . 4 0 ) .  S o i l  s a P l e s  w e r e  c o l -
l e c t e d  a t  E h e  s i t e  a n d  a n a I Y z e d .
then using Figure 2 the actual value
o f  X  w a s  d e r e r o i n e d  t o  b e  0 . 3 1 .

6 .  Deterur ine  s lope s teepness  as  percenB
g r a d i e n E .  ( r o r  o c a o p l e ,  2 . 5 : l  s l o p e  e q u a l s  a
grad ien t  o f  40  percenr . )

2L
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'Figure 9. Ihe relationohip betneen the gfi i rario and recurrence inrerval.

&anp le :  ?he g lope eB rhe  g i re  ie  2  to  I  o r
50  percenc .

7 .  DeLern inb  the  s lope lengrh  in  feer .

Exaup le :  The neaeured length  o f  the  s lope,  i s
3 5 0  f r .

8. Using data frcn nr.rnbers d and 7 enrer
Table 2 and deCermine the topographic factor,
H:  (  For  .ou l t ip l .e  s lopes ,  

'  
f i l l ow the  pro-

cedure  de ta i led  in  eppend ix  C. )

Exanple: The LS value frou Table 2 for a 50
p e r c e n t  s l o p e ,  3 5 0  f e e t  l o n g ,  i s
3 3 . 3 4 .

.The.  p roducE o f  va lues  de teru ined in. + ,  ) ,  s n d  u  r s  t h e  R . K . I S  v a l u e ,  o r  p o t e n t i a i
eros ioa.

F ' J ( a r n p l e :  A  -  R . K . L S  -  2 2 . 1 g  x  0 . 3 1  x  3 3 . 3 4

1 0 .  T h e  a m o u i E  o f  u u l c h  r . e q u i r e d  c o
reducg the poeential erooion to the rEounE
of I  ton/acre can be deternined frm Figurea
3  t h r o u g h  6 .  O E h e r  c o n E r o l  E e a g u r e s  a r e
l ie red  in  Tab le  3  rogerher  w ich  che i r  approx-
:uete Wt[ valueg. The VM value of auy particu-
l a r  c o n t r o l  m e a s u r e ,  m u L c i p l i e d  b y  t h e
R ' K . L S  v e l u e  d e t e r n i n e d  i n  n r u r b e r  9 ,  w i l l
g i v e  a n  i n d i c a t i o n  o f  E h e  e f f e c !  i v e n e s e
o f  t h a E  p a r t i c u l a r  E e a ! t u r e  i n  c o n t r o l l i n g
eros ion,

&raple: ConcTgI mea8urgs: on-e oay eelece
frcm eeveral  a lCernat ives,  such as
che fo1  low ing .

A .  R . K . L S . V M

I f  R.K 'LS -  229.34  and we w ieh  Eo
reduc  e  i c  to  say  (10  cons /acre ly r
the  VM requ i red  -  L0 /229.34  g  0 .04 .
Any one of Eeveral lreetuenEs heving

*  229.34  t /ac /y t

z z
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K Factor, \Mole Soil-Carbon Area, Utah, Parts of Carbon and Emery Counties;
and Manti-Lasal National Forest, Manti Division - Parts of Sanpete and Emery
Counties

\Mnter Quarters Canyon

K Factor, Whole Soil

iilap unft name : Reting ,

23 Curecanti family-Pathead complex .05 411.6 50.4o/o

1 1 5 Trag stony loam, 30 to 60 percent
slopes

. 1 0 98.9 12.1olo

1 1 8 Trag-Croydon complex . 1 0 234.0 28.7o/o

Subtotals for Soil Survey Area 744.5 91.2%

Totals for Area of Interest 8,|6.0 100.0%

Description

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by
water. Factor K is one of sixfactors used in the Universal Soil Loss Equation (USLE)
and the Revised Universal Soil Loss Equation (RUSLE) to predict the average
annual rate of soil loss by sheet and rill erosion in tons per acre per year. The
estimates are based primarily on percentage of silt, sand, and organic matter and
on soil structure and saturated hydraulic conductivity (Ksat). Values of K range from
0.02 to 0.69. Other factors being equal, the higher the value, the more susceptible
the soil is to sheet and rill erosion by water.

"Erosion factor Kw (whole soil)" indicates the erodibility of the whole soil. The
estimates are modified by the presence of rock fragments.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Layer Options: Surface Layer

s& H:H3:*ffitH." Web Soil Survey
National Cooperative Soil Survey

7t13t2009
Page 3 of 3
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WINTER QUARTERS
VENTILATION AI\D MINE SLOPE PAI)

SLOPE STABILITY ANALYSIS

CHAPTER 1

INTRODUCTION

The purpose of this report is to summarize the methods and results of a slope stability

analysis performed for the proposed ventilation and mine slope pad for the Skyline Mine in

Winter Quarters Canyon near Scofield, Utah. Construction of this pad will require a cut into the

rock slope along the north side of the pad as well as construction of a sediment runoff collection

pond. This report will include an analysis of the stability of the rock slope as well as the

sedimentation pond embankment. It is divided into 5 chapters, including this introduction.

Chapter 2 includes a discussion of the geology surrounding the site. Chapter 3 outlines the

various stability evaluation methods, with the corresponding model inputs and results included in

Chapter 4. A list of references is included in Chapter 5. Tables and figures follow the text.

Earth Fux Engineering, fnc.
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CHAPTER 2

SITE GEOLOGY

The proposed mine pad is located on the northern slope of Winter Quarters Canyon,

approximately 2.2miles west of Scofield, Utah. According to the geologic map of the area, this

pad will be located within the Blackhawk Formation. This formation consists of alternating

layers of sandstone, shaly siltstone, shale, carbonaceous shale and coal of continental and deltaic

origin. The dip of these units in the vicinity of the pad is toward the north to north-northwest at

approximately 6 degrees (Witkind et al., I99l).

Earth Fax Engineering, fnc.
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CHAPTER 3

EVALUATION METHODS

3.1 ROTATIONAL SHEAR FAILURE

Rotational shear failure refers to a global, deep seated failure of a rock or soil mass. The

factor of safety against rotational shear failure for the proposed rock slope and sediment pond

embankment was calculated using Bishop's Simplified Method of Slices and the computer

program Slide 5.0by RocScience. This method is the most common used in practice since it has

been found to compare well with actual failure surfaces that occur in the field (Anderson et al.,

1980). Slide uses an iterative procedure to evaluate the factor of safety against failure for

thousands of failure surfaces that may develop in the slope. The failure surface is discretized

into small slices and the driving and resisting forces/moments are calculated for each and

summed over the entire failure surface to obtain a factor of safetv defined as:

Factor of Safety : Sum of Resisting Forces
S"* 

"f 
Driti"g Forces

In addition to the slope's factor of safety, the probability of rotational shear failure was

also calculated using the "probabilistic analysis" subprogram within the slope stability program

Slide. This analysis accounts for the uncertainty in the defined rock or soil properties by

performing a Monte-Carlo simulation in which the properties are all randomly varied according

to a defined statistical distribution. The probability of failure can then be calculated as follows:

Probability of Failure : Number of Simulations with FS < 1.0
Total Number of Simulations

The minimum acceptable factor of safety and probability of failure is typically dependant

on consequences of failure, levels of uncertainty, and industry standards. For this instance a

Earth Fax Engineering, Inc.
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minimum factor of safety of I .3 and maximum probability of failure of 5o/o is considered

acceptable against rotational shear failure. This is consistent with guidance given by the Utah

Division of Oil Gas and Mining in R645-301-533.100 for sediment pond embankments.

3.2 ADDITIONAL ROCK SLOPE FAILURE METHODS

In addition to rotational shear failure, the potential for bedding plane, toppling, and

wedge failure were evaluated for the cut into the rock slope. A summary of these failure modes

and their applicability to the rock slope are included in the following sections.

3.2.1 Bedding Plane Failure

Bedding plane failure refers to the sliding of a rock mass as a result of separation along

the contact between two bedding planes. In order for bedding plane failure to occur, the sliding

plane must daylight in the slope and dip parallel to the slope face (Wyllie et a1.,2004). Though

the bedding planes that make up the rock cut will daylight on the slope face, they dip into the

face of the slope. As a result, this type of failure and a coffesponding factor of safety are not

applicable for the rock slope.

3.2.2 Toppling Failure

Toppling refers to a failure that occurs when columns of rock are formed in a bed and

rotate outward about a fixed base. This failure can be considered either block or flexural

toppling. Block toppling refers to the rotation of well defined, individual columns and is most

common in columnar basalt where orthogonal jointing is well developed (Wyllie et al., 2004).

Flexural toppling refers to the toppling of continuous columns of rock separated by well

developed, steeply dipping discontinuities that break in flexure as they bend forward and is most

Earth Fax Engineering, Inc.
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common when the slope face is parallel to the strike of a thinly bedded shale (Wyllie et al.,

2004). This complex failure mode begins with the toppling of a single column near the toe of the

slope due to a break in flexure and separation along the discontinuity. The toppling base plane

then regresses up the slope with the toppling of subsequent columns.

Due to the shallow dip of units making up the proposed rock cut (6o), the formation of

the columns necessary to create the potential for toppling failure is not expected. Hence, the

potential for toppling failure is not deemed probable and will not be further evaluated.

3.2.3 Wedge Failure

Wedge failure refers to the movement of a rock mass along the intersection of

discontinuities striking obliquely to the slope face. They are most prevalent when the

intersection of two major, planar discontinuities dip parallel to the face and daylight near its toe

(Wyllie et a1.,2004).

The proposed rock cut will be constructed with sloping l0-foot benches and 20-foot

bench heights As a result of the sloping face and relatively small bench size, it is not anticipated

that the proposed rock cut will provide the mechanics necessary for large-scale wedge failure.

Any failures are likely to be small, bench-scale problems which are expected to be retained

within the benches.

Earth Fax Engineering, Inc.



Canyon Fuel Company
Skyline Mine

Slope Stability Analysis
January 2010

CHAPTER 4

MODEL INPUT AND RESULTS

4.1 ROCK SLOPE

The rock strength properties were input into Slide using the Generalized Hoek-Brown

strength criterion. This strength model was developed specifically for rock applications and

defines the rock mass strength based on the following inputs (RocScience,2002):

Uniaxial Compressive Strength (UCS): The compressive strength of the intact
rock based on laboratory testing or estimated based on rock type.

Geologic Strength Index (GSI): A factor used to account for the overall structure
of the rock mass, ranging from massive to disintegrated or sheared. This index
also accounts for the rock's surface conditions.

Rock Group Factor (mi): A factor used to account for the rock type and its
crystalline structure.

o Disturbance Factor (D): A factor used to account for the degree of disturbance to
a rock mass due to blasting or excavation. This factor also accounts for the
strength loss due to the stress relief that occurs after removing the overburden
from a rock.

All rock parameters used for input into Slide are summarized in Table l. This table

includes the fore-mentioned rock strength properties as well as the expected unit weight of the

rock mass. Also included is the range of values used in the probabilistic analysis. These

properties were conservatively estimated using guidance provided by Rocscience (2002)

assuming the rock slope is comprised primarily of weak siltstone or clayey shale with inter-beds

of sandstone.

Earth Fax Engineering, Inc.
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The stability of the rock cut was analyzed at its tallest cross section near the northwest

corner of the pad as shown in Figure I as Section A-A'. As shown in the figure, this slope is

proposed to consist of three 1O-foot benches with 20-foot bench faces. This produces a slope

height of 60 feet and an overall slope angle of approximately 0.8H:lV.

4.2 POND EMBANKMENT

The soil strength properties were input into Slide using the Mohr-Coulomb strength

criterion. This strength model defines the soil strength based on the soil's cohesion and friction

angle. All soil parameters used for input into Slide and their expected range are summarizedin

Table 2. This table includes the fore-mentioned soil strength properties as well as the expected

unit weight and hydraulic conductivity of the soil mass. An estimate of the hydraulic

conductivity is necessary to determine the location of the water surface within the embankment.

When full, the water withheld in the pond will seep through the embankment and reduce its

strength, which is accounted for within the Slide model. These properties were conservatively

estimated based on soil type. The soil types expected are a clay loam and sandy loam as shown

on the Natural Resources Conservation Service's web soil survey (2008). Of these, the clay

loam has less desirable engineering properties for the embankment and was used to represent the

worst-case scenario.

The stability of the embankment was analyzed at its tallest cross section on the southern

end as shown in Figure I as Section B-B'. This analysis was performed for the outside slope

(1 .6H: lV) of the embankment and assumed the embankment was withholding water up to the

level of its secondary spillway with steady-state seepage saturation conditions as required by

R645-301-533.100.

Earth Fax Engineering, Inc.
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The expected minimum factor of safety for the proposed rock cut is 2.00 with a

probability of failure of }Yot as defined within Chapter 2. The Slide output showing this critical

failure surface and corresponding factor of safety can be seen in Figure 2. This factor of safety is

significantly larger than the required value of 1.3, indicating that the slope will be stable under

the anticipated conditions.

4.3.2 Pond Embankment

The expected minimum factor of safety for the proposed sediment pond embankment is

2.75 with a probability of failure of IYo as defined within Chapter 2. The Slide output showing

this critical failure surface and corresponding factor of safety can be seen in Figure 2. This

factor of safety is significantly larger than the required value of 1.3, indicating that the

embankment will be stable under the anticipated operating conditions.

' This probability is calculated based on the Monte-Carlo simulation performed within the Slide program. It is
calculated based on the number of simulations which resulted in a factor of safety of less than 1.0. A probability of
failure of IYo indicates that none of the simulations resulted in a factor of safetv of less than 1.0.

Earth Fax Engineering, Inc.
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TABLE 1

Rock Properties Used for Input into Slide

Source: Roclab Version 1.0 (RocScience, 2002)

TABLE 2
Soil Properties Used for Input into Slide

PARAMETER EXPECTED VALUE EXPECTED RANGE

Unit Weieht (pcO' 1 1 5 r 10-120
Hydraulic Conductivity (cm/s)' 10-6 e

Soil Friction Angle (")" 25 22-28

Cohesion (psf)o 1 5 0 125-175

a - Typical unit weight for compacted sands and silts (Anderson et al, 1980).
b - Estimate of hydraulic conductivity based on soil type (Terzaghi et al., 1968).
c - Estimate of friction angle based on soil type (Terzaghi et al., 1968).
d - Estimate of fully softened strength of soil based on soil type. Taken as 60Yo of the peak drained

strength (Duncan & Wright, 2005).
e - Not varied due to low sensitivity of parameter on factor of safety

(Duncan & Wright, 2005).

PARAMETER EXPECTED VALUE EXPECTED RANGE

Unit Weieht (pcfl 120 1 t0-130

UCS (psi) 7.500 4000-1r.000

GSI 25 20-30

ml 9 6-t2

D 0.8 0.7-0.9

Earth Fax Engineering, Inc.
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Canyon Fuel Company
Skyline Mine

Safety Factor
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Figure 2t Slide Output Showing Critical Failure Surface for Rock Slope FS = 2.00

Slope Stability Analysis
Januarv 2010

FS (deterministic) = 2
F S [ m e a n ] = 1 9 8
PF = 0.00%
R l ( n o r m a l ] = $ l $
Rl i loqnormall = 7.41

EarthFax Engineering, Inc.
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Mr. Gregg Galecki
Canyon Fuels Company, LLC
P.O. Box 719
Helper, Utah 84526

Dear Gregg,

Pursuant to our discussion on March 5tn, 2010 I have calculated the effect of discharging mine water from
the proposed Winter Quarters Canyon mine portal for the Skyline Mine into the stream located within
Winter Quarters Canyon. Based on our discussion, I assumed the mine discharge water will enter the
stream within Winter Quarters Canyon through an 18" corrugated metal pipe (CMP) outfall and the mine
discharge water rate will most likely be between 700 and 900 gpm, similarto the discharge at other mine
portals at Skyline Mine. I have used 1,000 gpm for my calculations to allow for a small factor of safety.

Stream flow information provided by Skyline Mine for Winter Quarters Canyon is based on data
collected at monitoring station CS20, located about % mile upstream from the proposed mine portal.
There are no other water monitoring stations available within Winter Quarters Canyon. Therefore, CS20
provided the best representation of stream flows within Winter Quarters Canyon. From CS20 the
maxirnum flow rate was 2,800 Bpm, the minimum flow rate was 108 gpm and the average flow rate was
614 gpm.

Stream channel cross section information was based on our discussion on March stt',2010 in which you
provided measurements of the channel width and photographs taken on September 8tl'o 2008 of the stream
channel near the mine portal site. Based on this information the channel is 12 feet wide at the top with
side slopes of 3:1 (Horizontal:Vertical). These side slopes are typically Iined with grass and seasonal
vegetation. The center of the channel is 6 feet wide and has 6 inch veftical cuts on either side. The center
of the channel is lined with various sized rocks. The overall slope of the stream channel was 4o/o based on
existing AutoCAD topography provided by Skyline Mine. All channel dimensions and slopes are
approximate.

Using the above stream channel cross section and channel slope information, I used FlowMaster version
6.0 software fi'om Haestad Methods, Inc. to model the velocity of stream flow within Winter Quarters
Canyon both with and without the mine discharge water. FlowMaster models flows using Manning's
equation. I selected a Manning's coefficient for the vegetated side slopes of 0.030 and a Manning's
coefficient for the rock lined bottom of 0.040. All calculations are attached to this letter.

The 18" CMP outfall was evaluated first to confirm that no erosion would take place if the mine
discharge water enters the stream channel. The calculated velocity was 4.15 fps. This velocity is
considered to be non-erosive based on the channel materials. The maximum recorded stream flow of
2,800 gpm was combined with the mine discharge water flow of 1,000 gpm to give a stream channel flow
vefocity of 3.64 fps, also considered to be non-erosive. Duringthe lowest recorded stream flow of 108
gPm, the mine discharge water will increase stream channel flows by a factor of 9 and have a velocity of
only 2.28 fps. During normal operations the average stream flow of 614 gpm combined with mine

EarthFax
EarthFcx

Engineering, Inc.
Engrineers/ Scientists
7324tu, Union Pcu'k Ave,

Suitel00
Midvqle, Utqfr 84047

Teiephone 80i-561 -1 555
Fcor 801-561-1861

www,MthlaLcom



discharge water flow of 1,000 gpm will have a velocity of 2.64 fps. These flows are all considered to be
non-erosive.

In addition to calculating nonnal mine discharge water flows, I have also evaluated a combination of the
maximum mine discharge water flow rate with the maximum stream flow rate that would be considered
as non-erosive. For this evaluation, I assumed the maximum allowable velocity to be 5.00 fps. This
provides a maximum flow rate at which Skyline Mine could discharge water. The maximum mine
discharge water flow rate thus calculated is 6,217 gpm with a velocity of 5.00 fps within the stream
channel.

From theses calculations it appears that the addition of the mine discharge water to Winter Quarters
Canyon will not negatively effect the nature of the stream. Further, the assumed mine discharge water
can be increased by a factor of 6.2 before it becomes erosive and negatively effects the stream.

If you require additional information or if I can be of further assistance, please call.

Sincerely,

f-------=+-__ 
_

i , r 
\. ._-_* _-da__

Timothy A. Jimenez
Environmental Engineer

F*lrdirt€g
Richard B. White
President

Atch.



Project Description

g :\uc794\1 8-win-1 \hydrol- 1 \minew a- 1 .fm2

Mine Water Pipe Outlet at Winter Quarters Canyon
Worksheet for Circular Channel

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Worksheet

Flow Element

Method

Solve For

Mine Water Ou
Circular Chann
Manning's Forr
Channel Depth

Input Data

Mannings Coeffic

Slope

Diameter

Discharge

0.024
023800

1 8
2.23

ftift
in
cfs

Results

Depth
Flow Area
Wetted Perime
Top Width
Critical Depth
Percent Full
Cri t icalSlope
Velocity
Velocity Head
Specific Energ,
Froude Numbe
Maximum Disc
Discharge Full
Slope Ful l
Flow Type

0,52
0.5

1 . 8 8
1 .42
0.56
34.4

0.016979
4 . 1 5
0.27
0.78
1 . 1 9
9.44
8.78

0.001536
iupercritical

ft
ft2
ft
ft
ft
o/o

ftift
fUs
ft
ft

cfs

cfs

fvft

Project Engineer: Richard White
FlowMaster v6.O [614b]

03116110 07:59:24 AM @ Haestad Methods, Inc. (2O3) 755-1666 Page 1 of 1



Winter QuartersGanyon Absolute Maximum Flow With Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Abs. Max. W t\
lrregular Chanr
Manning's Forr
Channel Depth

Input Data

Slope 040000
Dischargr 20.09

tvfl
cfs

Options

Current Roughness Methoved Lotter's Method
Open ChannelWeighting rved Lotter's Method
ClosedChannelWeightinl Horton'sMethod

Results

Mannings Coefficier

Water Surface Elev

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Cri t icalSlope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.038
0.66 ft

1 .00 to  1 .50
4.4 f t2

7.99 ft
6.94 ft
0.66 ft
0.73 ft

0.028949 fUft
5.00 fUs
0.39 ft
1 .05 f t
1 . 1 6

iupercritical

Roughness Segments

Start End Mannings
Station Station Coefficient

0+00
0+03
0+09

0+03
0+09
g+12

0.030
0.040
0.030

Natural  Channel  Points

Station Elevation
(ft) (ft)

0+00
0+03
0+03
0+09
0+09
0 + 1 2

1 . 5 0
0.50
0.00
0.00
0.50
1 . 5 0

g :\uc794\1 8-win- 1 \hydrol- 1 \minewa - 1 .fm2 EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.0 [614b]

O3l15l1O O1:52:07 PM @ Haestad Methods. lnc. (203) 7ss-1666 Page 1 of 1



Winter Quarters Canyon Maximum Flow Without Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Max. Wo MW
lrregular Chanr
Manning's For
Channel Depth

lnput Data

Slope 040000
Dischargr 6.24

fttft
cfs

Options

Current Roughness Methclved Lotter's Method

Open ChannelWeighting rved Lotter's Method

C losedChanne lWe igh t in l  Hor ton ' sMethod

Results

Mannings Coefficier

Water Surface Elev

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Critical Slope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.040
0.32 fi

) .00 to  1 .50
1.9 ft2

6.64 ft
6.00 ft
0.32 ft
0.32 ft

0.038951 fUft
3.25 fUs
0 .16  f t
0.48 ft
1 . 0 1

iupercritical

Roughness Segments

Start End Mannings
Station Station Coefficient

0+00
0+03
0+09

0+03
0+09
0+12

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (ft)

0+00
0+03
0+03
0+09
0+09
0+12

1 . 5 0
0.50
0.00
0.00
0.50
1 . 5 0

g :\uc794\1 8-win- 1 \hydrol- 1 \minewa - 1 .fm2 EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

O3 l15 l1O O1:53 :49  PM @ Haestad Methods. Inc. (2O3) 755-1666 Page 1 of 1



Winter Quarters Canyon Maximum Flow With Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Max. W MW
lrregular Chanr
Manning's Forr
Channel Depth

Input Data

Slope 040000
Dischargr 8.47

Options

Current Roughness Methoved Lotter's Method

Open ChannelWeighting rved Lotter's Method

ClosedChannelWeight in l  Horton'sMethod

Results

fUfi
cfs

Mannings Coefficier

Water Surface Elev

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Cri t icalSlope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.040
0.39

).00 to 1.50
2 . 3

6.78
6.00
0.39
0.40

0.037463
3.64
0 .21
0.59
1 . 0 3

iupercritical

ft2
ft
ft
ft
ft
fUft
fUs
ft
ft

Roughness Segments

Start End Mannings
Station Station Coefficient

0+00
0+03
0+09

0+03
0+09
0 + 1 2

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (ft)

0+00
0+03
0+03
0+09
0+09
0 + 1 2

1 . 5 0
0.50
0.00
0.00
0.50
1 .50

g :\uc794\1 8-win- 1 \hydrol- 1 \minew a- 1 .fm2 EarthFax Engineering Inc
Project Engineer: Richard White

FlowMaster v6.0 [614b]
O3l15l1O O1:53:O5 PM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 0670S USA (2O3) 7s5-1666 Page 1 of 1



Winter Quarters Ganyon Average Flow Without Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet

Flow Element

Method

Solve For

Ave. Wo MW
lrregular Chanr
Manning's Forr
Channel Depth

Input Data

Slope 040000
Dischargr 1.37

fttft
cfs

Options

Current Roughness Methclved Lotter's Method
Open ChannelWeighting lved Lotter's Method
ClosedChannelWeightinl Horton'sMethod

Results

Mannings Coefficier

Water Surface Elev

Elevation Range

Flow Area

Wefted Perimeter

Top Width

Actual Depth

Critical Elevation

Cri t icalSlope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.040
0 . 1 3

.00 to  1 .50
0.8

6.25
6.00
0 . 1 3
0 . 1 2

0.050109
1 . 8 1
0.05
0 . 1 8
0.90

Subcritical

ft2

ft
ft
ft
ft
fUft
fUs
ft
ft

Roughness Segments

Start  End Mannings
Station Station Coefficient

0+00
0+03
0+09

0+03
0+09
0 + 1 2

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (ft)

0+00
0+03
0+03
0+09
0+09
0 + 1 2

1 . 5 0
0.50
0.00
0.00
0.50
1 . 5 0

g :\uc794\1 8-win- 1 \hydrol- 1 \minew a- 1 .fm2
03116110 07:29:55 AM @ Haestad Methods. Inc.

EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

(203) 7s5-1666 Page 1 of 1



Winter Quarters Canyon Average Flow With Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Ave. W MW
lrregular Chanr
Manning's Forr
Channel Depth

Input Data

Slope 040000
Dischargr 3.60

fttft
cfs

Options

Current Roughness Methoved Lotter's Method
Open ChannelWeighting rved Lotter's Method
ClosedChannelWeightinl Horton'sMethod

Results

Mannings Coefficiet
Water Surface Elev
Elevation Range
Flow Area
Wetted Perimeter
Top Width
Actual Depth
Critical Elevation
Crit icalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.040
0.23 ft

.00 to  1 .50
1 .4  f t 2

6.46 ft
6.00 ft
0.23 ft
o .22 f t

0.042274 fttft
2.64 ftls
0 .11  f t
0.34 ft
0 .97

Subcritical

Roughness Segments

Start  End Mannings
Station Station Coefficient

0+00
0+03
0+09

0+03
0+09
0+12

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (ft)

0+00
0+03
0+03
0+09
0+09
0+12

1 . 5 0
0.50
0.00
0.00
0.50
1 . 5 0

g :\uc794\1 8-win- 1 \hyd rol- 1 \minewa - 1 .fm2 EarthFax Engineering Inc
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

03116110 07:28:16 AM @ Haestad Methods. Inc. (203) 7s5-1666 Page 1 of 1



Winter Quarters Ganyon Minimum Flow Without Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Min. Wo MW

lrregular  Chanr

Manning's Forr

Channel  Depth

Input Data

Slope 040000
Dischargr 0.24

ftift
cfs

Options

Current Roughness Methclved Lotter's Method

Open ChannelWeighting lved Lotter's Method

ClosedChannelWeight in l  Horton'sMethod

Results

Mannings Coefficier

Water Surface Elev

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Cri t icalSlope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.040
0.04 ft

.00 to  1 .50
0.3 ft2

6.09 ft
6.00 ft
0.04 ft
0.04 ft

0.071260 fuft
0.91 fUs
0.01 ft
0.06 fi
0.77

Subcritical

Roughness Segments

Start End
Station Station

Mannings
Coefficient

0+00
0+03
0+09

0+03
0+09
0 + 1 2

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (ft)

0+00
0+03
0+03
0+09
0+09
0 + 1 2

1 . 5 0
0.50
0.00
0.00
0.50
1 . 5 0

g :\uc794\1 8-win- 1 \hydrol- 1 \minewa - 1 .tm? EarthFax Engineering Inc
Project Engineer: Richard White

FlowMaster v6.0 [614b]
O3l15l1O 01:54:39 PM @ Haestad Methods, lnc- 37 Brookside Road Waterlcury, CT 06708 USA (203) 7ss-1666 Page 1 of 1



Winter Quarters Ganyon Minimum Flow With Mine Water
Worksheet for lrregular Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Min. W MW
lrregular Chanr
Manning's Forr
Channel Depth

Input Data

Slope 040000
Dischargr 2.47

Options

Current Roughness Methoved Lotter's Method
Open ChannelWeighting rved Lotter's Method
ClosedChannelWeightinl Horton'sMethod

Results

wft
cfs

Mannings Coefficier

Water Surface Elev

Elevation Range

Flow Area

Wetted Perimeter

Top Width

Actual Depth

Critical Elevation

Cri t icalSlope

Velocity

Velocity Head

Specific Energy

Froude Number

Flow Type

0.040
0 . 1 8

.00 to  1 .50
1 . 1

6.36
6.00
0 . 1 8
o . 1 7

0.045023
2.28
0.08
0.26
0.95

Subcritical

ft2
ft
ft
ft
ft
ftift
fVs
ft
ft

Roughness Segments

Start
Station

End Mannings
Station Coefficient

0+00
0+03
0+09

0+03
0+09
O + 1 2

0.030
0.040
0.030

Natural Channel Points

Station Elevation
(ft) (ft)

0+00
0+03
0+03
0+09
0+09
0+12

1 .50
0.50
0.00
0.00
0.50
1 . 5 0

g :\uc794\1 8-win-1 \hydrol- 1 \minew a- 1 .tm? EarthFax Engineering lnc
37 Brookside Road Waterlrury, CT 06708 USA

Project Engineer: Richard White
FlowMaster v6.O [614b]

03 /15 /10  O1 :54 :15  PM @ Haestad Methods, Inc. (203) 7s5-1666 Page 1 of 1


